





























'LH 'LVVHUWDWLRQ ZXUGH LQ GHU =HLW YRQ $XJXVW  ELV -XQL  DQ GHU
/DQGHVXQWHUVXFKXQJVDQVWDOW IU GDV*HVXQGKHLWV XQG9HWHULQlUZHVHQ6DFKVHQ LQ
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3UREHQDXIDUEHLWXQJVVFKULWWH GHU QHX HQWZLFNHOWHQ0HWKRGH QGEHGHXWHW QLFKW GHWHNWLHUEDU
PRGEHGHXWHWPRGLIL]LHUW' 






UHODWLYHU 6WDQGDUGDEZHLFKXQJ 56' >@ QLHGULJVWHP YDOLGLHUWHQ /HYHO /24




7DE 6FKHPDGHU'RWLHUXQJF JNJXQG$XIDUEHLWXQJQDFKGHU')*60HWKRGH0 
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)U GLH QlFKVWHQ  -DKUH ZLUG HLQ :DFKVWXP GHU :HOWEHY|ONHUXQJ XP  0LOOLDUGHQ




3HVWL]LGHZHUGHQYRUUDQJLJ LP3IODQ]HQEDXHLQJHVHW]W VLHN|QQHQDEHUDXFK LQ WLHULVFKHQ
/HEHQVPLWWHOQ]%(LHUQQDFKJHZLHVHQZHUGHQ+LHUIUNRPPHQXQWHUVFKLHGOLFKH(LQWUDJV
ZHJHLQ%HWUDFKW6RN|QQHQ+KQHUSHUVLVWHQWH6FKDGVWRIIHDXVGHU8PZHOWRGHU3IODQ]HQ
VFKXW]PLWWHO EHU EHODVWHWH )XWWHUPLWWHO DXIQHKPHQ >@>@ =XGHP GUIHQ 3HVWL]LGH DXFK
JH]LHOW LP%HUHLFK GHU 7LHUKDOWXQJ DXV K\JLHQLVFKHQ*UQGHQ HLQJHVHW]WZHUGHQ>@ 7URW]
VDFKJHPlHU$QZHQGXQJGHU3HVWL]LGHN|QQHQGLHVHLQGHQWLHULVFKHQ2UJDQLVPXVJHODQJHQ
5FNVWlQGHELOGHQXQGGDQQLQWLHULVFKHQ/HEHQVPLWWHOQQDFKJHZLHVHQZHUGHQ=XP6FKXW]
GHU 9HUEUDXFKHU VLQG LQ GHU 9HURUGQXQJ GHU HXURSlLVFKHQ *HPHLQVFKDIW 92(* 1U
>@ XD 5FNVWDQGVK|FKVWJHKDOWH 5+*V IU /HEHQVPLWWHO WLHULVFKHU +HUNXQIW
IHVWJHVHW]WZRUGHQ'LH(LQKDOWXQJGLHVHU0D[LPDOZHUWHZLUGGXUFKGLHRIIL]LHOOH/HEHQVPLWWHO





:LUNVWRIIH LQ WLHULVFKHQ /HEHQVPLWWHOQ DXIJUXQG LKUHU 7HQGHQ] VLFK LP )HWWJHZHEH
DQ]XUHLFKHUQ NRQWUROOLHUW>@ +HXW]XWDJH PVVHQ ]XVlW]OLFK SRODUH 3HVWL]LGH PLW LQ GDV
8QWHUVXFKXQJVVSHNWUXPDXIJHQRPPHQZHUGHQGDGLHVHEHUGLH1DKUXQJVNHWWHHLQJHWUDJHQ
ZHUGHQ N|QQHQ =XGHP LVW HLQH VWHLJHQGH$Q]DKO DQ0HWDEROLWHQJHPlGHU5FNVWDQGV
GHILQLWLRQHQ92 (*1U  ]X EHUFNVLFKWLJHQ:HLWHUKLQ VWHOOW GHU KRKH$QWHLO DQ
/LSLGHQXQG3URWHLQHQLQWLHULVFKHQ/HEHQVPLWWHOQHLQHDQDO\WLVFKDQVSUXFKVYROOH$XIJDEHGDU
,QVEHVRQGHUH GLH lKQOLFKHQ (LJHQVFKDIWHQ GHU LP 6SXUHQEHUHLFK YRUOLHJHQGHQ XQSRODUHQ
$QDO\WHQJNJXQGGHUTXDQWLWDWLYLQGHXWOLFKK|KHUHQ0HQJHQYRUNRPPHQGHQIHWWKDOWLJHQ
3UREHQLQKDOWVVWRIIHPJNJHUVFKZHUHQGLH$QDO\WLN>@7ULDF\OJO\FHULGH3KRVSKROLSLGHXQG
&KROHVWHULQ IKUHQ ]X 9HUXQUHLQLJXQJHQ GHU 0HVVV\VWHPH ZRGXUFK DXVJHSUlJWH 0DWUL[
HIIHNWH XQG QLFKWUHSURGX]LHUEDUH 6LJQDOH UHVXOWLHUHQ >@ >@>@ )ROJOLFK PVVHQ GLH




)U GLH 3UREHQDXIDUEHLWXQJ WLHULVFKHU /HEHQVPLWWHO KDW VLFK VHLW GHQ HU -DKUHQ GLH
')*60HWKRGH>@ EHZlKUW 'HU KRKH =HLWDXIZDQG VRZLH GHU KRKH /|VXQJVPLWWHOYHU
EUDXFK GHV 9HUIDKUHQV HQWVSUHFKHQ MHGRFK QLFKW PHKU GHQ KHXWLJHQ ZLUWVFKDIWOLFKHQ
$QVSUFKHQ=XGHPZHUGHQPLWGHU')*60HWKRGHSULPlUXQSRODUH$QDO\WHQHUIDVVW$XV
GLHVHQ *UQGHQ ZLUG KHXW]XWDJH ]XQHKPHQG GLH GHXWOLFK HLQIDFKHUH XQG VFKQHOOHUH
4X(&K(56 0HWKRGH IU GLH $QDO\WLN WLHULVFKHU /HEHQVPLWWHO HLQJHVHW]W >@ 'LHVH
3UREHQDXIDUEHLWXQJ LVW MHGRFK YRUUDQJLJ DXI GDV (UIDVVHQ SRODUHU 3HVWL]LGH LQ 2EVW XQG
*HPVH DXVJHULFKWHW 'DV ZHVHQWOLFKH 3UREOHP EHL GHU $QZHQGXQJ IU IHWWKDOWLJH































DXFK 6DIHQHU 6\QHUJLVWHQ %HLVWRIIH XQG =XVDW]VWRIIH HQWKDOWHQ GLH GLH:LUNXQJ XQG GLH
$QZHQGEDUNHLWGHV3HVWL]LGVYHUEHVVHUQVROOHQ>@'DVPDJHEOLFKH=LHOGHV(LQVDW]HVYRQ
3HVWL]LGHQLVWGLH6LFKHUVWHOOXQJGHUZHOWZHLWHQ9HUIJEDUNHLWYRQ/HEHQVPLWWHOQ
Ä5FNVWlQGH³ ZHUGHQ LQ GHU 92 (* 1U  DOV 6WRIIH GHILQLHUW GLH ÄLQ RGHU DXI











)XWWHUPLWWHOQ SIODQ]OLFKHQ XQG WLHULVFKHQ 8UVSUXQJV>@ 6HOEVW XQWHU %HUFNVLFKWLJXQJ GHU
JXWHQ$JUDUSUD[LVN|QQHQ3HVWL]LGUFNVWlQGHLQSIODQ]OLFKHQVRZLHWLHULVFKHQ/HEHQVPLWWHOQ
YHUEOHLEHQZHVKDOELP6LQQHGHU*HVXQGKHLWYRQ0HQVFKXQG7LHU(8ZHLWHLQKHLWOLFKH5+*V
IHVWJHOHJW ZXUGHQ 'LH 5+*V ÄVROOWHQ IU MHGHV 3HVWL]LG DXI GHP QLHGULJVWHQ HUUHLFKEDUHQ
 *UXQGODJHQGHU3HVWL]LGDQDO\WLN

1LYHDX IHVWJHVHW]W ZHUGHQ GDV PLW GHU JXWHQ $JUDUSUD[LV YHUHLQEDU LVW XP EHVRQGHUV














NHLQH 5+*V LQ WLHULVFKHQ /HEHQVPLWWHOQ HUIRUGHUOLFK ZHQQ GHU :LUNVWRII QLFKW IU GLH
HQWVSUHFKHQGHQ)XWWHUPLWWHO]XJHODVVHQLVWXQGNHLQHVLJQLILNDQWHQ5FNVWlQGHLP)XWWHUPLWWHO
E]Z LP 1XW]WLHU ]X HUZDUWHQ VLQG ,, 'LH 5+*V ZHUGHQ LQ +|KH GHU DQDO\WLVFKHQ
%HVWLPPXQJVJUHQ]H IHVWJHVHW]W VREDOG ODXW 0HWDEROLVPXV6WXGLHQ 5FNVWlQGH LP 7LHU





9HUPLQGHUXQJ GHV*HVXQGKHLWVULVLNRV ]XVlW]OLFK 6LFKHUKHLWVIDNWRUHQ HLQEHUHFKQHWZHUGHQ
'DV EHGHXWHW GDVV GDV /HEHQVPLWWHO EHL hEHUVFKUHLWXQJHQ GHU 5+*V QLFKW PHKU LQ GHQ
9HUNHKUJHEUDFKWZHUGHQGDUIDXFKZHQQDXVWR[LNRORJLVFKHU6LFKWIUHLQHQ(UZDFKVHQHQ
QRFKNHLQH*HVXQGKHLWVJHIDKUEHVWHKW=XGHPZHUGHQ5+*VQDFKGHP$/$5$3ULQ]LSDV
ORZ DV UHDVRQDEO\ DFKLHYDEOH3ULQ]LS QLH K|KHU IHVWJHOHJW DOV QDFK GHU JXWHQ
ODQGZLUWVFKDIWOLFKHQ3UD[LVHUIRUGHUOLFK'LHVVSLHJHOWGDVZHVHQWOLFKH=LHOGHU%DVLV92(*









WR[LNRORJLVFK UHOHYDQWH 6WRIIZHFKVHOSURGXNWH HUPLWWHOW DQKDQG YRQ 0HWDEROLVPXV6WXGLHQ
XQGRGHU $EEDX E]Z 5HDNWLRQVSURGXNWH MH QDFK DQDO\WLVFKHQ (UNHQQWQLVVHQ HLQIOLHHQ
%HLVSLHOVZHLVH ZLUG ''7 DOV 6XPPH YRQ ''7SS ''7RS ''(SS XQG '''SS
DXVJHGUFNW DOV ''7 GHILQLHUW 'DEHL JLOW ''( DOV +DXSWPHWDEROLW YRQ ''7 LP WLHULVFKHQ
2UJDQLVPXV>@ZRKLQJHJHQ'''ZlKUHQGGHUJDVFKURPDWRJUDSKLVFKHQ$QDO\VHLPKHLHQ
/LQHU HQWVWHKW>@ $XI DNWXHOOHQ (UNHQQWQLVVHQ EDVLHUHQG ZHUGHQ DXFK LP %HUHLFK GHU
WLHULVFKHQ /HEHQVPLWWHO LPPHU PHKU 0HWDEROLWHQ LQ GLH 5FNVWDQGVGHILQLWLRQHQ PLW
HLQEH]RJHQ'LHDQDO\WLVFKH8PVHW]EDUNHLWGHU ,GHQWLIL]LHUXQJXQG4XDQWLIL]LHUXQJ YDGHU
6WRIIZHFKVHOSURGXNWH VSLHOW MHGRFK EHL GHU )HVWOHJXQJ GHU 5FNVWDQGVGHILQLWLRQ HLQH
XQWHUJHRUGQHWH5ROOH%HLVSLHOVZHLVHVLQGHLQLJH LQGHU5FNVWDQGVGHILQLWLRQDQJHJHEHQHQ
0HWDEROLWHQ QLFKW DOV DQDO\WLVFKH 6WDQGDUGV NlXIOLFK YHUIJEDU RGHU HV IHKOHQ JHHLJQHWH
0XOWLPHWKRGHQ ]XU (UIDVVXQJ GLHVHU $QDO\WHQ )ROJOLFK ZHUGHQ GLH $QDO\WLN XQG GDPLW GLH
NRUUHNWH%HZHUWXQJGHUHUPLWWHOWHQ*HKDOWHLQ%H]XJDXIGHQ9HUEUDXFKHUVFKXW]NRPSOL]LHUWHU
(LQH 9HUHLQIDFKXQJ GHU $QDO\WLN WLHULVFKHU /HEHQVPLWWHO JHKW PLW GHU 92 (8 
HLQKHU>@'HPQDFKZHUGHQGLH5+*VDOOHU:LUNVWRIIHXDLQ+KQHUHLHUQLQ%H]XJDXIGLH
)ULVFKVXEVWDQ]DQJHJHEHQXQGQLFKWZLH]XYRUEHLIHWWO|VOLFKHQ3HVWL]LGHQLQ%H]XJDXI)HWW





,P +LQEOLFN DXI GLH .RQWUROOH YRQ 5+*V ZHLVW GLH 92 (*  GDUDXI KLQ GDVV
$QDO\VHPHWKRGHQ ÄGHQ LQGHQHLQVFKOlJLJHQJHPHLQVFKDIWVUHFKWOLFKHQ%HVWLPPXQJHQEHU
GLH DPWOLFKH /HEHQVPLWWHO XQG )XWWHUPLWWHONRQWUROOH IHVWJHOHJWHQ .ULWHULHQ³ HQWVSUHFKHQ
VROOHQ>@'D]XJHK|UWGDVVVSH]LHOOH4XDOLWlWVNRQWUROOXQG9DOLGLHUXQJVYHUIDKUHQODXWGHP
6$17('RNXPHQW>@HLQJHKDOWHQZHUGHQXQG/DERUHDQ(LJQXQJVSUIXQJHQWHLOQHKPHQ
'DV 6$17( 'RNXPHQW Ä*XLGDQFH GRFXPHQW RQ DQDO\WLFDO TXDOLW\ FRQWURO DQG PHWKRG
YDOLGDWLRQSURFHGXUHVIRUSHVWLFLGHVUHVLGXHVDQDO\VLVLQIRRGDQGIHHG³LVWHLQ/HLWIDGHQIUGLH
RIIL]LHOOH.RQWUROOHYRQ3HVWL]LGUFNVWlQGHQLQ/HEHQVXQG)XWWHUPLWWHOQLQQHUKDOEGHU(8'DV
/HLWGRNXPHQW XPIDVVW GLH $QIRUGHUXQJHQ DQ GLH 3UREHQYRUEHUHLWXQJ ,GHQWLIL]LHUXQJ
 +HUDXVIRUGHUXQJGHU$QDO\WLNWLHULVFKHU/HEHQVPLWWHO

4XDQWLIL]LHUXQJ 'DUVWHOOXQJ GHU (UJHEQLVVH DQDO\WLVFKH 0HWKRGHQYDOLGLHUXQJ XQG DQ GHQ
8PJDQJ PLW 3HVWL]LG6WDQGDUGV =XVlW]OLFK JHOWHQ QDWLRQDO GLH Ä$QIRUGHUXQJHQ DQ
/DERUDWRULHQLP*HVXQGKHLWOLFKHQ9HUEUDXFKHUVFKXW]±:LUNVWRII0XOWLPHWKRGHQ]XU3HVWL]LG




.ULWHULHQ GHU :LHGHUKROEDUNHLW UHODWLYH 6WDQGDUGDEZHLFKXQJ 56' XQG GHU
:LHGHUILQGXQJVUDWHQ:')±YRQ%HGHXWXQJ/DXWGHP6$17('RNXPHQWZHUGHQ
GLH HUPLWWHOWHQ *HKDOWH LQ GHU 3HVWL]LGDQDO\WLN JUXQGVlW]OLFK QLFKW XP GLH :') NRUULJLHUW
VREDOGGLH9DOLGLHUXQJVGDWHQLQQHUKDOEGHVYRUJHJHEHQHQ:LHGHUILQGXQJVEHUHLFKHVOLHJHQ
1XU EHL JURHQ $EZHLFKXQJHQ GHU :') ZLUG GLH .RUUHNWXU GHU *HKDOWH PLWKLOIH GHU




(LQH +HUDXVIRUGHUXQJ GHU 3HVWL]LGDQDO\WLN WLHULVFKHU /HEHQVPLWWHO LVW GDV LPPHU JU|HU




YRUZLHJHQGHQ (LQVDW] SRODUHU :LUNVWRIIH 'D VLFK YLHOH GHU IUKHU LQ JURHQ 0HQJHQ
HLQJHVHW]WHQXQSRODUHQ2UJDQRFKORUYHUELQGXQJHQDOVODQJOHELJHUZLHVHQXQGVLFKEHU-DKUH
KLQZHJLQGHU8PZHOWDQJHUHLFKHUWKDEHQZXUGHQVHLW%HJLQQGHUHU-DKUHLQVEHVRQGHUH
SRODUH 3HVWL]LGH ZLH ]% 0HWKDPLGRSKRV HQWZLFNHOW XQG ]XJHODVVHQ>@>@ 'LHVH
ZDVVHUO|VOLFKHQ:LUNVWRIIHEDXHQVLFKOHLFKWHULQGHU8PZHOWDE'HPHQWVSUHFKHQGEHLQKDOWHQ




ZLH YRU N|QQHQ 1XW]WLHUH YD LQ GHU )UHLODQGKDOWXQJ SHUVLVWHQWH XQSRODUH 9HUELQGXQJHQ
DXIQHKPHQ 'D]X JHK|UHQ XD GLH 2UJDQRFKORUYHUELQGXQJHQ $OGULQ 'LHOGULQ +&% ''7
+HSWDFKORU XQG+&+'HU (LQVDW] GLHVHU VRJHQDQQWHQSHUVLVWHQW RUJDQLF SROOXWDQWV ZXUGH










QLFKW DXVJHVFKORVVHQ ZHUGHQ N|QQHQ =X GHQ %HIXQGHQ LQ )XWWHUPLWWHOQ ]lKOHQ XD





LQVEHVRQGHUH ,QVHNWL]LGHXQG$NDUL]LGHDQJHZDQGW XPGLH$XVEUHLWXQJYRQ ,QVHNWHQE]Z
=HFNHQ XQG 0LOEHQ ]X YHUKLQGHUQ XQG XP VRPLW GHU hEHUWUDJXQJ YRQ .UDQNKHLWHQ
YRU]XEHXJHQ,Q+KQHUVWlOOHQZLUGEHLVSLHOVZHLVHGLHURWH0LOEHPLW3HVWL]LGHQEHNlPSIW>@
=X GHQ HLQJHVHW]WHQ ,QVHNWL]LGHQ XQG $NDUL]LGHQ ]lKOHQ XD 2UJDQRFKORUSHVWL]LGH
2UJDQRSKRVSKDWHDEHUDXFK&DUEDPDWHXQG3\UHWKURLGH'HV:HLWHUHQZHUGHQ]%7ULD]LQH
XQG 2UJDQRFKORUYHUELQGXQJHQ DXFK ]XU 'HVLQIHNWLRQ GHU 7LHUH YHUZHQGHW>@
'HPHQWVSUHFKHQGN|QQHQGLH3HVWL]LGHYRQGHQ7LHUHQRUDOGHUPDORGHUEHUGLH$WHPZHJH
DXIJHQRPPHQ ZHUGHQ )HUQHU GUIHQ LQ OHEHQVPLWWHOYHUDUEHLWHQGHQ )DEULNHQ ZLH 0LOFK

















GHU DNWXHOOHQ 5FNVWDQGVGHILQLWLRQHQ GHU 92 (*  YHUPHKUW SRODUH 0HWDEROLWHQ
XQWHUVXFKW ZHUGHQ 'LHV ZLHGHUXP LPSOL]LHUW HLQ EUHLWHV 3RODULWlWVVSHNWUXP GDV HUIDVVW
ZHUGHQ PXVV (LQHUVHLWV PVVHQ VWDUN XQSRODUH 2UJDQRFKORUSHVWL]LGH XQG 3\UHWKURLGH
DQGHUHUVHLWVSRODUHUH&DUEDPDWH7ULD]LQHXQGVHKUSRODUH3KHQR[\DONDQVlXUHQXQWHUVXFKW
ZHUGHQ
%LVKHU ZXUGHQ LQVEHVRQGHUH XQSRODUH 9HUELQGXQJHQ LQ WLHULVFKHQ /HEHQVPLWWHOQ
QDFKJHZLHVHQ>@>@>@GDGDV8QWHUVXFKXQJVVSHNWUXPYDDXIGLHOLSRSKLOHQ$QDO\WHQ
DXVJHOHJWZDU$XIJUXQGGHU]XQHKPHQGHQ.RQWUROOHYRQSRODUHUHQ9HUELQGXQJHQZHUGHQ
DXFKYHUHLQ]HOW7ULD]LQH >@2UJDQRWKLRSKRVSKDWH >@ >@XQG&DUEDPDWH >@GHWHNWLHUW
0HLVWZHUGHQGLH5+*VLQWLHULVFKHQ0DWUL]HVQLFKWEHUVFKULWWHQMHGRFKJHOWHQEHLVSLHOVZHLVH
WLHULVFKH/HEHQVPLWWHOIUGLH9HUEUDXFKHUDOV+DXSWHLQWUDJVTXHOOHYRQ2UJDQRFKORUSHVWL]LGHQ
>@ (QWVSUHFKHQG GHU YRUDQJHJDQJHQHQ $XIOLVWXQJ LVW HV ZLFKWLJ LQ PRGHUQHQ $QDO\VH
PHWKRGHQVRZRKOXQSRODUHDOVDXFKSRODUH3HVWL]LGHLQWLHULVFKHQ0DWUL]HV]XXQWHUVXFKHQ
=XU&KDUDNWHULVLHUXQJGHU3RODULWlWZLUG LQGHU$QDO\WLNGHU ORJDULWKPLVFKH2FWDQRO:DVVHU
9HUWHLOXQJVNRHIIL]LHQW ORJ.2: DQJHJHEHQ 'LHVHU EHVFKUHLEW GLH 9HUWHLOXQJ HLQHU
9HUELQGXQJ]ZLVFKHQGHUSRODUHQZlVVULJHQXQGGHUXQSRODUHQRUJDQLVFKHQ3KDVH/DXWGHU










LQ WLHULVFKHQ XQG SIODQ]OLFKHQ /HEHQVPLWWHO HUJLEW GDVV :DFKVH XQG 0RQRDF\OJO\FHULGH
YHUVWlUNWLQ3IODQ]HQDXIWUHWHQ>@=XGHPLVWGDV6WHULQVSHNWUXPLQ3IODQ]HQIHWWHQGHXWOLFK
YLHOIlOWLJHU DOV LQ WLHULVFKHQ )HWWHQ LQ GHQHQ &KROHVWHULQ GDV +DXSWVWHURLG GHU 6lXJHWLHUH
GDUVWHOOW ,Q WLHULVFKHQ 0DWUL]HV GRPLQLHUHQ KLQVLFKWOLFK GHU /LSLG]XVDPPHQVHW]XQJ YD
7ULDF\OJO\FHULGH )HWWVlXUHQ NRPPHQ EHUZLHJHQG JHEXQGHQ YRU GD IUHLH )HWWVlXUHQ EHL
HLQHP S+:HUW YRQ  DOV 6DO]H YRUOLHJHQ GLH ZLHGHUXP LQ K|KHUHQ .RQ]HQWUDWLRQHQ GLH




































&DURWLQRLGH 7HWUDWHUSHQH ± 1HXWUDO1LFKWYHUVHLIEDU
)HWWO|VOLFKH)DUEVWRIIH
]73URYLWDPLQH





)HWWVlXUHQ&DUER[\OJUXSSHQHQWKDOWHQ EHVWHKHQ6WHUROH DXV GHP6WHURO*UXQGN|USHU XQG




QLHGULJPROHNXODUH 9HUELQGXQJHQ ]% IUHLH )HWWVlXUHQ 0*   'D ELV KLQ ]X KRFK
PROHNXODUHQ6XEVWDQ]HQ]%7ULDF\OJO\FHULGH0*!'D=XGHPN|QQHQ/LSLGHQHXWUDOH
]%7ULDF\OJO\FHULGH&KROHVWHULQRGHUSRODUH(LJHQVFKDIWHQ]%3KRVSKROLSLGHNXU]NHWWLJH
)HWWVlXUHQ DXIZHLVHQ 'LH YHUVFKLHGHQHQ IXQNWLRQHOOHQ *UXSSHQ ]% 5&22+ 52+
EHHLQIOXVVHQZHLWHUKLQGDV5HDNWLRQVYHUKDOWHQ'LHZLFKWLJVWHQ(LJHQVFKDIWHQVLQGLQ7DE
]XVDPPHQJHIDVVW>@>@>@
'DV =LHO LQ GHU 5FNVWDQGVDQDO\WLN LVW GDV HLQGHXWLJH ,GHQWLIL]LHUHQ XQG4XDQWLIL]LHUHQ GHU
:LUNVWRIIH ZDV MHGRFK GXUFK GLH $QZHVHQKHLW YRQ 0DWUL[ LP PHVVIHUWLJHQ ([WUDNW
EHHLQWUlFKWLJWZHUGHQNDQQ'DEHLVWHLJWGLH*HIDKUGHU,QWHUIHUHQ]HQPLWGHU.RPSOH[LWlWGHU
0DWUL[ >@%H]JOLFKGHV0HVVV\VWHPVYHUNU]HQ/LSLGHGLH/HEHQVGDXHUGHUDQDO\WLVFKHQ
6lXOHQXQGVHQNHQGLH/HLVWXQJVIlKLJNHLWGHU,RQHQTXHOOHQXQG'HWHNWRUHQ >@ >@ ,QGHU
*DVFKURPDWRJUDSKLH *& EHHLQIOXVVW GLH 0DWUL[ YRU DOOHP GLH ,QMHNWLRQ XQG GLH
&KURPDWRJUDSKLH KLQJHJHQ ZLUNW VLFK GLH 0DWUL[ LQ GHU )OVVLJNHLWVFKURPDWRJUDSKLH /&
YRUUDQJLJDXIGLH,RQLVDWLRQDXV>@,P+LQEOLFNDXIGLH*&ZHUGHQ/LSLGHEHLVSLHOVZHLVHLQ
)RUP YRQ)HWW7U|SIFKHQ LP/LQHU DXI GHU9RUVlXOH RGHU GHU DQDO\WLVFKHQ6lXOH VLFKWEDU
 +HUDXVIRUGHUXQJGHU$QDO\WLNWLHULVFKHU/HEHQVPLWWHO







ZRGXUFK ,QWHUIHUHQ]HQ UHVXOWLHUHQ &KROHVWHULQ HOXLHUW KLQJHJHQ QDFK GHQ KRFK VLHGHQGHQ
3\UHWKURLGHQXQGIKUWVRPLWQLFKW]XUGLUHNWHQ%HHLQIOXVVXQJ$OOHUGLQJVQHLJW&KROHVWHULQLQ
GHU*&VHOEVWQDFKHLQHUOlQJHUHQ$XVKHL]SKDVH]XHLQHPDXVJHSUlJWHQ&DUU\RYHU(IIHNW
,Q GHU /& VW|UHQ LQ HUVWHU /LQLH 3KRVSKROLSLGH GLH $QDO\VH GD GLHVH /LSLGNODVVH LQ GHU
,RQHQTXHOOHPLWGHQ:LUNVWRIIHQNRQNXUULHUWVRGDVVGDV ,RQLVDWLRQVSRWHQWLDOJHJHQEHUGHQ




HU]LHOWZLUG >@/H'RX[ EHULFKWHWHEHLVSLHOVZHLVH GDVV/LSLGHGLH:')YRQ3\UHWKURLGHQ
VHQNHQ>@6XJLWDWHHWDOEHOHJWHQ]XGHPGDVVLQGHU*&YRUZLHJHQG3HVWL]LGHPLW+\GUR[\
RGHU $PLQJUXSSHQ $]ROH 2UJDQRSKRVSKDWH XQG 2UJDQRWKLRSKRVSKDWH 0DWUL[HIIHNWH




0DWUL[ LQ GHU 5FNVWDQGVDQDO\WLN EHVWP|JOLFK ]X NRPSHQVLHUHQ N|QQHQ ODXW GHP 6$17(
'RNXPHQW YHUVFKLHGHQH 9HUIDKUHQ DQJHZDQGW ZHUGHQ 'D]X JHK|UHQ , GLH
6WDQGDUGDGGLWLRQ ,, GLH 9HUZHQGXQJ YRQ LVRWRSHQPDUNLHUWHQ 6WDQGDUGV ,,, GLH 0DWUL[
DQJHSDVVWH .DOLEULHUXQJ PDWUL[PDWFKHG FDOLEUDWLRQ ZREHL GLH .DOLEULHUOHYHO PLW
DXIJHDUEHLWHWHU %ODQN0DWUL[ KHUJHVWHOOW ZHUGHQ XQG ,9 GLH 9HUIDKUHQV.DOLEULHUXQJ
SURFHGXUDO VWDQGDUG FDOLEUDWLRQ ZREHL GLH 'RWLHUXQJ GHU %ODQN0DWUL[ YRU GHU
3UREHQDXIDUEHLWXQJHUIROJW>@$OOHUGLQJVN|QQHQ0DWUL[HIIHNWHZlKUHQGGHU4XDQWLIL]LHUXQJ
QLH YROOVWlQGLJ DXVJHJOLFKHQ ZHUGHQ ZHVKDOE LQVEHVRQGHUH GLH $QDO\VH WLHULVFKHU
/HEHQVPLWWHOHLQHHIIHNWLYH3UREHQUHLQLJXQJYRUDXVVHW]W
$XV GHU .RPSOH[LWlW GHU WLHULVFKHQ /HEHQVPLWWHO LQ HUVWHU /LQLH LP +LQEOLFN DXI GLH
YHUVFKLHGHQHQ/LSLGNODVVHQXQGGHUHQ$XVZLUNXQJDXIGLH$QDO\VHOlVVWVLFKVFKOXVVIROJHUQ
GDVV KRKH$QVSUFKH DQ GLH 3UREHQDXIDUEHLWXQJJHVWHOOW ZHUGHQ ,QIROJH GHU VWUXNWXUHOOHQ
8QWHUVFKLHGH GHU /LSLGH LVW HV VFKZLHULJ PLW HLQHP HLQ]LJHQ 5HLQLJXQJVYHUIDKUHQ DOOH
3UREHQDXIDUEHLWXQJWLHULVFKHU/HEHQVPLWWHO 

/LSLGNODVVHQ JOHLFKHUPDHQ HIIHNWLY YRQ GHQ :LUNVWRIIHQ DE]XWUHQQHQ (LQ ]XVlW]OLFKHV


















.RQWDNW WUHWHQ XPVR K|KHU LVW GLH :DKUVFKHLQOLFKNHLW XQYRUKHUVHKEDUHU 5HDNWLRQHQ GHV
:LUNVWRIIHVPLWGHU0DWUL['LHGDGXUFKHQWVWHKHQGHQVRJHQDQQWHQJHEXQGHQHQ5FNVWlQGH
N|QQHQ ]7 GHXWOLFK VFKOHFKWHU H[WUDKLHUW ZHUGHQ DOV GLH IUHLHQ:LUNVWRIIH %HLVSLHOVZHLVH
ZXUGHQDFKJHZLHVHQGDVVGHU*UDGGHU%LQGXQJYRQGRWLHUWHQ3HVWL]LGHQLQ:HL]HQPLWGHU
/lQJH GHU (LQZLUN]HLW ]XQLPPW ZREHL VHOEVW QDFK YLHU :RFKHQ QRFK NHLQH 6WDJQDWLRQ





















'DKHU HUP|JOLFKHQ:LHGHUILQGXQJVYHUVXFKH YD HLQH$XVVDJH EHU GLH$XVEHXWH GHU IUHL
YRUOLHJHQGHQ:LUNVWRIIHLQ$EKlQJLJNHLWYRQGHUXQWHUVXFKWHQ$QDO\W0DWUL[.RPELQDWLRQXQG
GHP([WUDNWLRQVYHUIDKUHQHLQVFKOLHOLFKGHPDXVJHZlKOWHQ/|VXQJVPLWWHO>@>@
'LH ([WUDNWLRQVYHUIDKUHQ XQWHUVFKHLGHQ VLFK LQVEHVRQGHUH LP =HLW .RVWHQ XQG
$UEHLWVDXIZDQG'HUDNWXHOOH7UHQG]LHOWDXIVFKQHOOHNRVWHQJQVWLJHXQGHLQIDFKXPVHW]EDUH
([WUDNWLRQVP|JOLFKNHLWHQ DE GLH PLW JHULQJHQ (LQZDDJHQ HLQHP HQWVSUHFKHQG QLHGULJHQ
/|VXQJVPLWWHOYHUEUDXFK XQG HLQHP KRKHQ *UDG DQ $XWRPDWLVLHUXQJ HLQKHUJHKHQ >@ 'LH
KDXSWVlFKOLFKDQJHZDQGWHQ([WUDNWLRQVYHUIDKUHQHLQVFKOLHOLFKLKUHU9RUXQG1DFKWHLOHVLQG
LQ7DE]XVDPPHQJHIDVVW
'LH ([WUDNWLRQ ZLUG QHEHQ GHP 9HUIDKUHQ YD GXUFK GDV DXVJHZlKOWH /|VXQJVPLWWHO
EHHLQIOXVVW 'DEHL ZHUGHQ LQ GHU 0XOWLUFNVWDQGVDQDO\WLN PHKUHUH $QIRUGHUXQJHQ DQ GDV
([WUDNWLRQVPLWWHOJHVWHOOW , KRKH([WUDKLHUEDUNHLW GHU3HVWL]LGH ,,JHULQJH([WUDNWLRQGHU
0DWUL[EHVWDQGWHLOH ,,, QLHGULJH 7R[L]LWlW ,9 JXWH +DQGKDEEDUNHLW LQ GHU 5RXWLQH XQG
9(LJQXQJ IU QDFKIROJHQGH 3UREHQUHLQLJXQJVVFKULWWH E]Z IU GDV 0HVVV\VWHP %LVKHU
ZXUGHQ LQ GHU 3HVWL]LGDQDO\WLN DP KlXILJVWHQ Q+H[DQ 'LFKORUPHWKDQ (WK\ODFHWDW ((
$FHWRQ 0HWKDQRO 0H2+ RGHU $FHWRQLWULO 0H&1 HLQJHVHW]W >@ >@ >@ ,Q %H]XJ DXI



























































































































'LH $XVEHXWHQ GHU 3HVWL]LGH ULFKWHQ VLFK QHEHQ GHU 3RODULWlW DXFK QDFK GHU 6WDELOLWlW GHU
$QDO\WHQ LQ GHP MHZHLOLJHQ ([WUDNWLRQVPLWWHO %HLVSLHOVZHLVH VLQG &DSWDQ )ROSHW XQG
'LFKORIOXDQLG LQVWDELO JHJHQEHU0H&1 ZlKUHQG VLFK )HQWKLRQ LQ (( XQG&KORUWKDORQLO LQ
$FHWRQ ]HUVHW]HQ >@ ,P +LQEOLFN DXI GLH 7R[L]LWlW ZHUGHQ FKORULHUWH /|VXQJVPLWWHO ZLH
'LFKORUPHWKDQYLHOIDFKYHUPLHGHQ=XGHPZLUG LQGHU3UREHQDXIDUEHLWXQJGLH0LVFKEDUNHLW
GHU([WUDNWLRQVPLWWHOPLW:DVVHUEHDFKWHWGD:DVVHUGLH$QDO\WLNEHHLQWUlFKWLJHQNDQQ6R
ZXUGH QDFKJHZLHVHQ GDVV:DVVHUDQWHLOH LP ([WUDNW ,GLH:LHGHUKROEDUNHLW GHU 63(PLW
SRODUHQ )HVWSKDVHQPDWHULDOLHQ VHQNHQ >@ >@ ,, ]XU K\GURO\WLVFKHQ 6SDOWXQJ
HPSILQGOLFKHU3HVWL]LGHIKUHQ]%&KLQRPHWKLRQDW'LD]LQRQ'LSKHQ\ODPLQ>@VRZLH,,,
GHQ 5HLQLJXQJVHIIHNW YRQ SULPlUHP VHNXQGlUHP $PLQ 36$ UHGX]LHUHQ >@ 0H&1 XQG
0H2+ VLQG EHLVSLHOVZHLVH PLW:DVVHU PLVFKEDU ZHVKDOE ]XU $EWUHQQXQJ GHU ZlVVULJHQ
3KDVH GHP([WUDNW1D&O ]XJHIJWZLUG (( XQG Q+H[DQ VLQG KLQJHJHQ QLFKWPLW:DVVHU
PLVFKEDUVRGDVVGLHLP([WUDNWYHUEOLHEHQHQ:DVVHUUHVWHEHU7URFNQXQJVVDO]HJHEXQGHQ
ZHUGHQN|QQHQ>@






+LQEOLFNDXI WLHULVFKH0DWUL]HVEHGHXWHW GLHV LQHUVWHU /LQLHGLH(QWIHUQXQJYRQ )HWWHQXQG
(LZHLHQ3URWHLQHVLQGLP$OOJHPHLQHQQXULQVWDUNSRODUHQ/|VXQJVPLWWHOQO|VOLFKGLHIUGLH
([WUDNWLRQWLHULVFKHU0DWUL]HVNDXPHLQJHVHW]WZHUGHQ>@'HPHQWVSUHFKHQGVROOWHQ3URWHLQH
PLW GHQ LQ GHU5RXWLQH YHUZHQGHWHQ /|VXQJVPLWWHOQ QLFKW DXV GHP8QWHUVXFKXQJVPDWHULDO
H[WUDKLHUW ZHUGHQ 'DKHU LVW GLH 3URWHLQ5HLQLJXQJ LQ GHU 5FNVWDQGVDQDO\WLN WLHULVFKHU
/HEHQVPLWWHOZHQLJEHGHXWVDP
,P*HJHQVDW]GD]XVSLHOWGLH$EWUHQQXQJGHU/LSLGHHLQHJURH5ROOHGDVLFK/LSLGHVHKUJXW
LQ RUJDQLVFKHQ /|VXQJVPLWWHOQ GLH YRUUDQJLJ ]XU ([WUDNWLRQ WLHULVFKHU 0DWUL]HV HLQJHVHW]W
ZHUGHQ O|VHQ 'LH LQ .DSLWHO  DQJHVSURFKHQHQ VWUXNWXUHOOHQ 8QWHUVFKLHGH GHU
YHUVFKLHGHQHQ/LSLGNODVVHQ LPSOL]LHUHQGDVVYHUVFKLHGHQH5HLQLJXQJVYHUIDKUHQQRWZHQGLJ
VLQG XPGLH)HWWH YROOVWlQGLJ DXV GHP([WUDNW ]X HQWIHUQHQ ,Q 7DE VLQG GLH9HUIDKUHQ
DXIJHIKUWGLHKDXSWVlFKOLFK]XU/LSLG5HLQLJXQJJHQXW]WZHUGHQ'LH7UHQQXQJNDQQGDEHL
DXI GHQ YHUVFKLHGHQHQ 0ROJHZLFKWHQ *3& RGHU 6FKPHO]SXQNWHQ )HWWSUl]LSLWDWLRQ
]ZLVFKHQ $QDO\W XQG 0DWUL[ EDVLHUHQ =XGHP N|QQHQ FKHPLVFKH 5HDNWLRQHQ
3UREHQDXIDUEHLWXQJWLHULVFKHU/HEHQVPLWWHO 

6FKZHIHOVlXUHEHKDQGOXQJ XQG :HFKVHOZLUNXQJHQ GHU /LSLGH PLW YHUVFKLHGHQHQ
)HVWSKDVHQPDWHULDOLHQ63(630(]XU5HLQLJXQJDQJHZDQGWZHUGHQ
'LH LQ GHU PRGHUQHQ 3UREHQDXIDUEHLWXQJ DP KlXILJVWHQ HLQJHVHW]WH 0|JOLFKNHLW GHU
0DWUL[DEWUHQQXQJLVWGLH)HVWSKDVHQH[WUDNWLRQ63('DEHLYHUWHLOHQVLFKGLH.RPSRQHQWHQ
]ZLVFKHQ GHP )HVWSKDVHQPDWHULDO 5HWHQWLRQ RGHU GHU PRELOHQ 3KDVH (OXWLRQ %HL GHU
UHWHQWLYHQ63(ZLUGGHU$QDO\W]XQlFKVWDQGLH)HVWSKDVHJHEXQGHQXQGDQVFKOLHHQGPLW
HLQHP(OXWLRQVPLWWHOPLW KRKHU (OXWLRQVNUDIW HOXLHUW 'LHVH 9DULDQWH ZXUGH XUVSUQJOLFK DOV
ÄVROLG SKDVH H[WUDFWLRQ³ EH]HLFKQHW %HL GHP ÄVROLG SKDVH FOHDQXS³ WUHWHQ KLQJHJHQ GLH
0DWUL[NRPSRQHQWHQPLWGHP)HVWSKDVHQPDWHULDO LQ:HFKVHOZLUNXQJZlKUHQGGLH$QDO\WHQ
GLUHNWPLWGHPDXIJHJHEHQHQ([WUDNWHOXLHUHQ>@'LHVHQLFKWUHWHQWLYH63(ZLUGYRUUDQJLJ
LQ GHU 0XOWLUFNVWDQGVDQDO\WLN HLQJHVHW]W GD PLW NHLQHP )HVWSKDVHQPDWHULDO DOOH
XQWHUVFKLHGOLFKHQ6XEVWDQ]NODVVHQGHU3HVWL]LGH]XUFNJHKDOWHQZHUGHQN|QQHQ'LH63(
]HLFKQHW VLFK YD GXUFK HLQH HIIHNWLYH VFKQHOO DXWRPDWLVLHUEDU XQG XPZHOWIUHXQGOLFKH
JHULQJHU3UREHQDQVDW]XQG/|VXQJVPLWWHOYHUEUDXFK$UEHLWVZHLVHDXV$XIJUXQGGHU9RUWHLOH
KDWVLFKGLH'XUFKIKUXQJGHU63(YLHOIlOWLJHQWZLFNHOW(LQHUVHLWVNDQQVLFKGDV0DWHULDOIHVW
JHSDFNW LQ *ODVVlXOHQ .DUWXVFKHQ /RFKSODWWHQ RGHU 6SULW]HQQDGHOQ PLFUR H[WUDFWLRQ E\
SDFNHGVRUEHQW >@EHILQGHQ$QGHUHUVHLWVZLUGGHP([WUDNWEHLGHUGLVSHUVLYHQ63(G
63( ORVHV0DWHULDO]XJHVHW]W'LHGLVSHUVLYH$QZHQGXQJ LVWGDEHLZHQLJHUDXIZlQGLJGD
NHLQH .RQGLWLRQLHUXQJ NHLQ 3UREHQWUDQVIHU NHLQH (OXWLRQ XQG NHLQH (LQHQJXQJ HUIROJW
*OHLFK]HLWLJLVWGHU5HLQLJXQJVHIIHNWYHUJOLFKHQPLWGHUNODVVLVFKHQ63(JHULQJHUZDVXDDXI
GLH IHKOHQGH.RQGLWLRQLHUXQJXQGGLHZHQLJHU LQWHQVLYH:HFKVHOZLUNXQJ]XUFN]XIKUHQ LVW
>@>@
'LH(QWZLFNOXQJHLQHU63(0HWKRGHULFKWHWVLFKYRUUDQJLJQDFKGHQ$QDO\WHQXQGGHU0DWUL[
,Q %H]XJ DXI WLHULVFKH /HEHQVPLWWHO EHGHXWHW GLHV GDVV P|JOLFKVW YHUVFKLHGHQH
6XEVWDQ]NODVVHQ GHU 3HVWL]LGH HUIDVVW ZHUGHQ VROOHQ ZlKUHQG /LSLGH ZHLWHVWJHKHQG





(OXWLRQVPLWWHOV LQ$EKlQJLJNHLW YRQGHU)OXVVUDWHXQGYRP3UREHQlTXLYDOHQW 3b'DV3b















































































































































































































































GHU $QDO\WHQ 'LH LGHDOH 0HVVPHWKRGH ]HLFKQHW VLFK GXUFK , HLQH KRKH 6HOHNWLYLWlW
HLQGHXWLJH 8QWHUVFKHLGXQJ ]ZLVFKHQ $QDO\W XQG 0DWUL[ ,, HLQH KRKH (PSILQGOLFKNHLW
6LJQDODQSDVVXQJ EHL NOHLQVWHU .RQ]HQWUDWLRQVlQGHUXQJ XQG ,,, HLQ JXWHV $QVSUHFK
YHUKDOWHQ JHJHQEHU YHUVFKLHGHQHQ 3HVWL]LGHQ 0XOWLPHWKRGH DXV +HXW]XWDJH ZHUGHQ
3IODQ]HQVFKXW]PLWWHO EHU FKURPDWRJUDSKLVFKH HOHNWURFKHPLVFKH RGHU ELRFKHPLVFKH
9HUIDKUHQ QDFKJHZLHVHQ 'LH 'QQVFKLFKWFKURPDWRJUDSKLH '& ZLUG EHLVSLHOVZHLVH
HLQJHVHW]W XP HLQ]HOQH 3HVWL]LGNODVVHQ ]X EHVWLPPHQ RGHU ]ZLVFKHQ V\QWKHWLVFKHQ XQG
QDWUOLFKHQ3\UHWKURLGHQ]XXQWHUVFKHLGHQ >@6SH]LILVFKH$QWLJHQ$QWLN|USHU5HDNWLRQHQ
]% LQ )RUP YRQ HQ]\POLQNHG LPPXQRVRUEHQW DVVD\V (/,6$ ZHUGHQ HEHQIDOOV ]XP
1DFKZHLVYRQDXVJHZlKOWHQ2UJDQRSKRVSKDWHQRGHU3\UHWKURLGHQJHQXW]W >@'HU9RUWHLO
GHU '& XQG GHU ,PPXQWHVWV OLHJW LQ GHU 6FKQHOOLJNHLW GHQ QLHGULJHQ .RVWHQ VRZLH GHP
JHULQJHQ$XIZDQGIUGLH3UREHQDXIDUEHLWXQJ1DFKWHLOLJHUZHLVHQVLFKMHGRFKGDVEHJUHQ]WH
$QZHQGXQJVVSHNWUXP GLH VFKZLHULJH 8QWHUVFKHLGXQJ ]ZLVFKHQ FKHPLVFK VHKU lKQOLFKHQ
3HVWL]LGHQ]%,VRPHUHQVRZLHGLH]7XQSUl]LVH4XDQWLIL]LHUXQJ
,P*HJHQVDW] GD]X N|QQHQPLW GHU*& E]Z GHU /& DOOH 3IODQ]HQVFKXW]PLWWHO GLH LQ GHQ
8QWHUVXFKXQJVVSHNWUHQ ]% YRQ 5LQJYHUVXFKHQ JHOLVWHW VLQG HUIDVVW ZHUGHQ =XGHP
HUP|JOLFKHQ GLH *& XQG /& GLH (UVWHOOXQJ VHOHNWLYHU XQG VHQVLWLYHU 0XOWLPHWKRGHQ 'LH
%HVWLPPXQJXPIDVVWGDEHL]XQlFKVWGLHFKURPDWRJUDSKLVFKH9HUWHLOXQJGHU.RPSRQHQWHQ




DXIJHWUHQQW ZHUGHQ 'D]X ]lKOHQ ]% 2UJDQRFKORUYHUELQGXQJHQ 2UJDQRSKRVSKDWH XQG
3\UHWKURLGH'LH/&LVWKLQJHJHQIUSRODUHLRQLVFKHVFKZHUIOFKWLJHWKHUPLVFKLQVWDELOHXQG
K|KHUPROHNXODUH 3IODQ]HQVFKXW]PLWWHO JHHLJQHW %HLVSLHOVZHLVH N|QQHQ 3KHQ\OKDUQVWRIIH




6WLFNVWRII3KRVSKRU'HWHNWRU >@ XQG LQ GHU /& GHU 'LRGHQDUUD\'HWHNWRU >@ HLQJHVHW]W
-HGRFKN|QQHQPLWGLHVHQ'HWHNWRUHQQXUDXVJHZlKOWH3HVWL]LGHXQWHUVXFKWZHUGHQZHVKDOE






,, GLH HU]HXJWHQ ,RQHQ LP 0DVVHQDQDO\VDWRU QDFK GHP 0DVVH/DGXQJVYHUKlOWQLV P]
VRUWLHUWXQG,,,PLWWHOV'HWHNWRUGHUHQ+lXILJNHLWHUPLWWHOW
-HQDFKGHUYRUJHVFKDOWHWHQ&KURPDWRJUDSKLHXQWHUVFKHLGHWVLFKGLH,RQLVLHUXQJ,QGHU*&
OLHJHQ GLH0ROHNOH EHUHLWV LQ GHU*DVSKDVH YRU XQGZHUGHQ XQWHU +RFKYDNXXP LRQLVLHUW
ZlKUHQGLQGHU/&IUGLH,RQLVLHUXQJ]XQlFKVWGDV/|VXQJVPLWWHOGHUPRELOHQ3KDVHXQWHU
$WPRVSKlUHQGUXFNYHUGDPSIWZHUGHQPXVV1DFKGHU*&ZLUGYRUUDQJLJGLHKDUWH,RQLVLHUXQJ
PLWWHOV (OHNWURQHQVWRLRQLVDWLRQ (, DQJHZDQGW ZRGXUFK EHL GHQ PHLVWHQ 3HVWL]LGHQ
VSH]LILVFKH )UDJPHQWH UHVXOWLHUHQ 'LH ZHLFKHUH FKHPLVFKH ,RQLVDWLRQ &, ZLUG GHXWOLFK
VHOWHQHU LQGHU3HVWL]LGDQDO\WLNYHUZHQGHW'LH)RUVFKXQJNRQ]HQWULHUW VLFKKLHUEHLDXIGHQ
QHJDWLYHQ 0RGXV 1&, GHU IU $QDO\WHQ PLW HOHNWURQHJDWLYHQ (OHPHQWHQ ]% IU
2UJDQRKDORJHQYHUELQGXQJHQ HLQJHVHW]W ZLUG >@ 'LH 1&, HUP|JOLFKW HLQH VHOHNWLYHUH
,RQLVLHUXQJGDZHQLJHUNRHOXLHUHQGH0DWUL[EHVWDQGWHLOHHUIDVVWZHUGHQ$QGLH/&VFKOLHHQ
VLFK YRUZLHJHQG GLH ZHLFKH (OHNWURQHQVSUD\LRQLVDWLRQ (6, RGHU GLH $WPRVSKlUHQGUXFN
&KHPLVFKH ,RQLVDWLRQ $3&,DQ'DEHL WULWWGLH)UDJPHQWLHUXQJ LQGHQ+LQWHUJUXQGXQGHV
ZHUGHQ SULPlU 4XDVLPROHNOLRQHQ HU]HXJW ,Q UFNVWDQGVDQDO\WLVFKHQ 0XOWLPHWKRGHQ ZLUG
YRUUDQJLJGLH(6,7HFKQLN LPSRVLWLYHQ0RGXVHLQJHVHW]WGDGDGXUFKHLQ*URWHLOGHU/&









XQG KRFKIUHTXHQWHU :HFKVHOVSDQQXQJ ]ZLVFKHQ YLHU SDUDOOHOHQ K\SHUEROLVFKHQ
6WDEHOHNWURGHQ 'DV HU]HXJWH HOHNWULVFKH )HOG EHGLQJW IU ,RQHQ HLQHV GHILQLHUWHQ P]
9HUKlOWQLVVHV VWDELOH RV]LOOLHUHQGH )OXJEDKQHQ $OOH DQGHUHQ ,RQHQ EHZHJHQ VLFK DXFK
VLQXVI|UPLJXPGLH6ROOEDKQZHUGHQDEHUEHUGLHVHKLQDXVEHVFKOHXQLJWXQGYHUODVVHQGDV
HOHNWULVFKH)HOG(QWVSUHFKHQGN|QQHQQXUDXVJHZlKOWH0DVVHQIUDJPHQWHGHWHNWLHUWZHUGHQ
8P HLQHQ JHVDPWHQ 0DVVHQEHUHLFK ]X VFDQQHQ NDQQ HQWZHGHU GLH 6SDQQXQJ NRQVWDQW
JHKDOWHQXQGGLH)UHTXHQ]YHUlQGHUWZHUGHQRGHUXPJHGUHKW'DGXUFKNDQQGHU4XDGUXSRO







)UDJPHQWLHUXQJ IKUHQ (QWVSUHFKHQG ZLUG GLHVHV 9HUIDKUHQ DOV 7DQGHP
0DVVHQVSHNWURPHWULH0606EH]HLFKQHW
=XU 4XDQWLIL]LHUXQJ PLWWHOV 7ULSOH4XDGUXSROHQ ZLUG GHU VRJHQDQQWH 6HOHFWHG5HDFWLRQ
0RQLWRULQJ0RGXV650YHUZHQGHW'DEHLZHUGHQEHUGHQHUVWHQ4XDGUXSROQXUGHILQLHUWH












ZlKUHQG GHU 0HVVXQJ P|JOLFKVW YLHOH FKURPDWRJUDSKLVFKH XQG PDVVHQVSHNWURPHWULVFKH
'DWHQLP)XOOVFDQ0RGXVJHVDPPHOWXQGDQVFKOLHHQGEHUGHQ$QZHQGHUGLHZLFKWLJVWHQ
,QIRUPDWLRQHQJHILOWHUW'LHVHV9HUIDKUHQHUP|JOLFKWGDV6FUHHQLQJDOOHU.RPSRQHQWHQGLHLP





06 XPIDVVHQGH 6SHNWUHQ%LEOLRWKHNHQ NRPPHU]LHOO HUKlOWOLFK ZRGXUFK GLH 'DWHQ RKQH
]HLWDXIZlQGLJH9RUDUEHLWDXVJHZHUWHWZHUGHQN|QQHQ'HU*UXQGKLHUIULVWGLHLP(,0RGXV
VWDQGDUGLVLHUWH (PLVVLRQVVSDQQXQJ YRQ H9 GLH PDJHEOLFK GDV FKDUDNWHULVWLVFKH
)UDJPHQWPXVWHUEHHLQIOXVVW'LHLQGHU/&YRUZLHJHQGHU]HXJWHQ4XDVLPROHNOLRQHQZHUGHQ





(V ]HLFKQHW VLFK GHU 7UHQG DE GDVV ]XNQIWLJ YHUPHKUW )XOOVFDQ0HVVXQJHQ ]XU
,GHQWLIL]LHUXQJ GXUFKJHIKUW ZHUGHQ XP GDV JHVDPWH3HVWL]LGVSHNWUXP ]X HUIDVVHQ'D]X
ZHUGHQGHU]HLWKRFKDXIO|VHQGH0DVVHQDQDO\VDWRUHQHQWZLFNHOWXPEHUGLHH[DNWH0DVVH
GLH,GHQWLIL]LHUXQJYRQ8QEHNDQQWHQ]XYHUHLQIDFKHQ8P]XGHPGLH6HOHNWLYLWlW]XHUK|KHQ
ZHUGHQ GLH '&KURPDWRJUDSKLH >@>@ E]Z GLH XOWUDKLJK SHUIRUPDQFH OLTXLG
FKURPDWRJUDSK\ 8+3/& >@>@ DQJHZDQGW ZRGXUFK LQ NU]HUHU =HLW HLQH EHVVHUH
FKURPDWRJUDSKLVFKH$XIWUHQQXQJHUIROJW'LHVH7HFKQLNHQHUIRUGHUQMHGRFKGLH(QWZLFNOXQJ
YRQ0DVVHQDQDO\VDWRUHQPLWK|KHUHQ6FDQUDWHQ*OHLFK]HLWLJZHUGHQ$OJRULWKPHQHUIRUVFKW
PLW GHQHQ GLH $XVZHUWXQJ GHU HQRUPHQ 'DWHQPHQJH EHL GHU 1RQ7DUJHW$QDO\VH
DQZHQGHUIUHXQGOLFK DXWRPDWLVLHUW ZHUGHQ NDQQ :HLWHUKLQ ELHWHQ GLH +HUVWHOOHU
OHLVWXQJVIlKLJHUH +\EULGJHUlWH DQ ZRGXUFK YHUVFKLHGHQH (LJHQVFKDIWHQ ZLH GLH
+RFKDXIO|VXQJ XQG 6WUXNWXUDXINOlUXQJ JHNRSSHOW ZHUGHQ N|QQHQ ,QVJHVDPW ]LHOHQ GLH
(QWZLFNOXQJHQ GHU 0HVVJHUlWH IU GLH 5FNVWDQGVDQDO\WLN GDUDXI DE HLQ EUHLWHUHV









DXIJHIKUW VLQG 'D]X ]lKOHQ GLH 0HWKRGH GHU 'HXWVFKHQ )RUVFKXQJVJHPHLQVFKDIW
')*6>@GLH&KHP(OXW0HWKRGH>@VRZLHGLH4X(&K(560HWKRGH>@,Q(XURSD
ZLUG ZHLWHUKLQ DXFK GLH6FKZHGLVFKH (WK\ODFHWDW0HWKRGH 6ZH(W >@ ]XU $XIDUEHLWXQJ
YHUZHQGHW 'LH HXURSlLVFKHQ 5LQJYHUVXFKH EH]JOLFK /HEHQVPLWWHOQ WLHULVFKHQ 8UVSUXQJV
(837 $2 HUJDEHQ GDVV DOOH HUZlKQWHQ 0HWKRGHQ DXFK ]XU 8QWHUVXFKXQJ WLHULVFKHU
0DWUL]HV YHUZHQGHW ZHUGHQ /DXW $XVVDJHQ GHV(85HIHUHQ]ODERUV IU 3HVWL]LGDQDO\WLN LQ
WLHULVFKHQ/HEHQVPLWWHOQ LVWGLH')*60HWKRGHQDFKZLHYRUGLH0HWKRGHGHU:DKO]XU


















-DKUHQ HLQH 0XOWLPHWKRGH ]XU %HVWLPPXQJ YRQ XQSRODUHQ ELV SRODUHQ 3HVWL]LGHQ VRZLH
3RO\FKORULHUWHQ %LSKHQ\OHQ 3&%V LQ /HEHQVPLWWHOQ SIODQ]OLFKHU XQG WLHULVFKHU +HUNXQIW
YHU|IIHQWOLFKWHQ>@>@'LHHUZHLWHUWH)DVVXQJGHUXUVSUQJOLFKHQ0HWKRGH/)*%
/ >@NRUUHOLHUWPLWGHQ1RUPHQ',1(1SIODQ]OLFKH/HEHQVPLWWHO >@




,Q %H]XJ DXI WLHULVFKH0DWUL]HVZHUGHQ YHUVFKLHGHQH([WUDNWLRQVYHUIDKUHQ YRUJHVFKODJHQ
,IUUHLQHV)HWWGDV/|VHQLP*3&(OXWLRQVJHPLVFK%DXVWHLQ(,,IU)HWWPLWJHULQJHP
:DVVHUDQWHLOGLH$QZHQGXQJHLQHVV\QWKHWLVFKHQ&DOFLXPVLOLNDWHV&DOIOR(XQG0H&1(
XQG ,,, IU IHWWKDOWLJH/HEHQVPLWWHOPLWHLQHPK|KHUHQ:DVVHUDQWHLOZLH(LHU)OHLVFKRGHU
)LVFKGLH.DOWH[WUDNWLRQPLWQ+H[DQ$FHWRQ($OV5HLQLJXQJVVFKULWWVFKOLHWVLFKMHZHLOV
GLH*3&DQZRGXUFKKRFKPROHNXODUH0DWUL[EHVWDQGWHLOHZLH7ULDF\OJO\FHULGHHQWIHUQWZHUGHQ

















+RPRJHQLVLHUVWDEHV VWDWW 'LH DQVFKOLHHQGH 5HLQLJXQJ EDVLHUW DXI GHU )HVWSKDVHQ
XQWHUVWW]WHQ)OVVLJ)OVVLJH[WUDNWLRQZREHLSRODUHKRFKUHLQH'LDWRPHHQHUGH&KHP(OXW
DOV)HVWSKDVHGLHQWDXIGHUVLFKQDFK$XIJDEHGHU3UREHHLQ)OVVLJNHLWVILOPGHVZlVVULJHQ




 >@'DV$NURQ\P4X(&K(56VXJJHULHUW GDEHL GLH9RU]JHGHV9HUIDKUHQV4XLFN
VFKQHOO(DV\OHLFKW&KHDSELOOLJ(IIHFWLYHHIIHNWLY5XJJHGUREXVWXQG6DIHVLFKHU












EHL GHU $XIDUEHLWXQJ YRQ SLJPHQWUHLFKHQ E]Z IHWWKDOWLJHQ 3UREHQ HLQJHVHW]W ZHUGHQ 'HU
([WUDNWNDQQDXFKYRUGHUG63(DXVJHIURUHQZHUGHQXP:DFKVH]%EHL=LWUXVIUFKWHQ



































































 2EVW*HPVH  2EVW*HPVH  2EVW*HPVH


































































































3UREHQ XQG &KHPLNDOLHQYHUEUDXFK VRZLH VFKQHOOHUHQ 5HLQLJXQJVYHUIDKUHQ XP GLH
%HDUEHLWXQJV]HLW XQG VFKOLHOLFK GLH .RVWHQ GHU $QDO\VH ]X VHQNHQ =XGHP VLQG OHW]WHUH
9HUIDKUHQ DXI GLH (UIDVVXQJ GHU KHXW]XWDJH YRUZLHJHQG HLQJHVHW]WHQ SRODUHQ 3HVWL]LGH
DXVJHULFKWHWZlKUHQGGLH LQGHQHU-DKUHQHQWZLFNHOWH')*6E]Z6ZH(W0HWKRGHQ
YRUUDQJLJDXIGHQ1DFKZHLVXQSRODUHUELVPLWWHOSRODUHU3IODQ]HQVFKXW]PLWWHODE]LHOHQ$XIIlOOLJ
LVW GDVV OHGLJOLFK GLH ')*6 0HWKRGH QHEHQ GHU 8QWHUVXFKXQJ YRQ SIODQ]OLFKHQ
/HEHQVPLWWHOQ]XVlW]OLFKYRQYRUQKHUHLQDXIGLH$XIDUEHLWXQJWLHULVFKHUIHWWKDOWLJHU0DWUL]HV
DXVJHOHJWLVW
,P +LQEOLFN DXI GLH EHL WLHULVFKHQ /HEHQVPLWWHOQ ZLFKWLJH $EWUHQQXQJ YRQ /LSLGHQ
XQWHUVFKHLGHQVLFKGLH0HWKRGHQHEHQIDOOVGHXWOLFKYRQHLQDQGHU'XUFKGLH9HUZHQGXQJYRQ
Q+H[DQ')*60HWKRGHE]Z((6ZH(W0HWKRGHDOV([WUDNWLRQVPLWWHOZHUGHQYRQ












)HWW YHUJOLFKHQPLW5RKPLOFK  QDFK >@ 'DV NDQQ GDGXUFK HUNOlUW ZHUGHQ GDVV
0H&1E]Z0H2+QXUHLQHQJHULQJHQ7HLOGHU/LSLGHO|VHQXQGVLFKVRPLWEHL/HEHQVPLWWHOQ
PLWK|KHUHQ)HWWJHKDOWHQHLQH]XVlW]OLFKH)HWWSKDVHZlKUHQGGHU([WUDNWLRQDXVELOGHW'DGLH
XQSRODUHQ 5FNVWlQGH HLQH K|KHUH $IILQLWlW JHJHQEHU GHU /LSLGSKDVH DOV JHJHQEHU GHU
SRODUHQ /|VXQJVPLWWHO3KDVH EHVLW]HQ ZHUGHQ GLHVH K\GURSKREHQ 3HVWL]LGH IROJOLFK QXU
XQYROOVWlQGLJH[WUDKLHUWZDVVLFKLQQLHGULJHQ$XVEHXWHQZLGHUVSLHJHOW$QDVWDVVLDGHVHWDO
VRZLH 5DVFKH HW DO VWHOOWHQ ]XGHP IHVW GDVV GLH :') XQSRODUHU 3HVWL]LGH GXUFK GLH
$QZHVHQKHLW YRQ:DVVHU VLQNW >@>@ 'LHV NDQQ DXI GLH 3RODULWlW GHU 0H&13KDVH






GHU &KHP (OXW 0HWKRGH ,P *HJHQVDW] GD]X ZHUGHQPLW GHU ')* 6  XQG GHU 6ZH(W
0HWKRGH XQSRODUH 3HVWL]LGH EHVVHU ZLHGHUJHIXQGHQ >@>@ 'LH 1DFKWHLOH GLHVHU
0HWKRGHQ OLHJHQ YLHOPHKU LQ GHPZHQLJ ]HLWJHPlHP$UEHLWV .RVWHQ XQG =HLWDXIZDQG
=XGHPVHW]HQGLHNODVVLVFKHQ0HWKRGHQHLQHXPIDQJUHLFKH(LQDUEHLWXQJGHV/DERUSHUVRQDOV




3HVWL]LGH ]X HUIDVVHQ )ROJOLFK LVW GLH $QZHQGXQJ GHU YRUJHVWHOOWHQ 0HWKRGHQ LPPHU HLQ





'LH LQ .DSLWHO  EHVFKULHEHQHQ 1DFKWHLOH GHU EHVWHKHQGHQ 0XOWLPHWKRGHQ ELOGHQ GHQ
$XVJDQJVSXQNW IU YHUVFKLHGHQH6WXGLHQPLW IHWWKDOWLJHQ/HEHQVPLWWHOQ YRUUDQJLJPLW GHP
=LHOGLH/LSLGHP|JOLFKVWHIIHNWLYYRQGHQ$QDO\WHQDE]XWUHQQHQ7DE,P)ROJHQGHQZLUG




 0DWUL[ $QDO\WHQ 3UREHQDXIDUEHLWXQJ 0HVVPHWKRGH
%RODQRVHWDO






>@ /HEHU 3HVWL]LGH ([WUDNWLRQPLWWHOV'LVSHUJLHUVWDEPLW((*3& *&0606
/HKRWD\HWDO



























%RODQRVHW DO >@ XQG9DOVDPDNL HW DO >@ GLH LQGHU')*60HWKRGHEHVFKULHEHQH
063' GXUFK GLH 9HUZHQGXQJ HLQHU XQSRODUHQ & E]Z SRODUHQ )HVWSKDVH )ORULVLO
ZRGXUFK GLH ([WUDNWLRQ XQG 5HLQLJXQJ JHNRSSHOW ZHUGHQ %LV  ZXUGHQ ]XGHP HUVWH
0XOWLPHWKRGHQLQGHU3HVWL]LGDQDO\WLNWLHULVFKHU/HEHQVPLWWHO 

(UNHQQWQLVVH EH]JOLFK GHU $XIDUEHLWXQJ IHWWKDOWLJHU 0DWUL]HV PLWKLOIH GHU 4X(&K(56
0HWKRGH YHU|IIHQWOLFKW 3U]\E\OVNL HW DO EHVFKULHEHQ EHLVSLHOVZHLVH GLH 0RGLIL]LHUXQJ GHU
4X(&K(56 ([WUDNWLRQ GXUFK GLH =XJDEH GHV VWDUN XQSRODUHQ Q+H[DQV XP GLH
)HWWDEWUHQQXQJ ]X YHUEHVVHUQ >@ 'D VLFK Q+H[DQ XQG 0H&1 QLFKW PLVFKHQ IKUW GLH




GHU K\GURSKREHQ )HVWSKDVH PLW )HWWVlXUHQ DXV GHQHQ $F\OOLSLGH DXIJHEDXW VLQG
]XUFNJHIKUW =XGHP YHUJOLFK GLH $UEHLWVJUXSSH GLH :LUNVDPNHLW YHUVFKLHGHQHU
.RPELQDWLRQHQ GHV $XVIULHUHQV XQG GHU G63( DQKDQG GHV JUDYLPHWULVFK HUPLWWHOWHQ
7URFNQXQJVUFNVWDQGHV )U 2OLYHQ|O HUJDE VLFK KLQVLFKWOLFK GHU (IIHNWLYLWlW GLH IROJHQGH




63( HUJLEW >@ )HUQHU HUK|KWH GLH $UEHLWVJUXSSH GLH 0HQJH YRQ 36$ LP 9HUJOHLFK ]XU
RIIL]LHOOHQ 0HWKRGH ZRGXUFK IUHLH )HWWVlXUHQ VWlUNHU DEJHWUHQQW ZHUGHQ 1HEHQ GHU
2SWLPLHUXQJ EHNDQQWHU 9HUIDKUHQ ]XU ([WUDNWLRQ XQG /LSLGDEWUHQQXQJ VWHOOWHQ &DUDELDV
0DUWLQH] HW DO HLQH IU GLH 3HVWL]LGDQDO\WLN XQJHZ|KQOLFKH 0HWKRGH YRU ZREHL GLH )HWWH
PLWKLOIHHLQHUVHOHNWLYHQ0HPEUDQDEJHWUHQQWZHUGHQ>@
'LHYLHOHQYHUVFKLHGHQHQ$QVlW]HGHU3UREHQDXIDUEHLWXQJGHUHQ(LJQXQJPHLVWQXUIUHLQH
EHJUHQ]WH $Q]DKO YRQ 3HVWL]LGHQ QDFKJHZLHVHQ ZXUGH EHOHJHQ GLH 6FKZLHULJNHLW GHU
5FNVWDQGVDQDO\WLN IHWWKDOWLJHU 0DWUL]HV 'LH HLQJDQJV HUZlKQWHQ 5LQJYHUVXFKH EH]JOLFK







GLHVHU )RUVFKXQJVDUEHLW LQ GHU (QWZLFNOXQJ HLQHU PRGHUQHQ 0XOWLPHWKRGH IU NRPSOH[H
/HEHQVPLWWHO 'D]X ]lKOWH LQVEHVRQGHUH GDV (UIDVVHQ KHXW]XWDJH UHOHYDQWHU $QDO\WHQ LQ
WLHULVFKHQ 0DWUL]HV 'DV $EVFKlW]HQ GHU %HGHXWVDPNHLW GHU :LUNVWRIIH IU /HEHQVPLWWHO
WLHULVFKHU +HUNXQIW ULFKWHWH VLFK QDFK UHFKWOLFKHQ $QIRUGHUXQJHQ DNWXHOOHQ %HIXQGHQ XQG
WR[LNRORJLVFKHQ3RWHQWLDOHQ
/DXW GHU 92 (* 1U  >@ VLQG DPWOLFKH /DERUDWRULHQ GD]X YHUSIOLFKWHW DQ
.RQWUROOSURJUDPPHQ XQG (LJQXQJVSUIXQJHQ WHLO]XQHKPHQ 'DIU H[LVWLHUHQ MHZHLOV
:LUNVWRIIVSHNWUHQGLHPLQGHVWHQVXQWHUVXFKWZHUGHQPVVHQ$XVGLHVHP*UXQGZXUGHQGLH
IU WLHULVFKH /HEHQVPLWWHO JHOLVWHWHQ $QDO\WHQ LQQHUKDOE GHU QDWLRQDOHQ .RQWUROOSURJUDPPH
>@>@GHU.RQWUROOSURJUDPPHGHU*HPHLQVFKDIW>@XQGGHU(LJQXQJVSUIXQJHQGHU
.RPPLVVLRQ >@>@>@ DOV UHOHYDQW HLQJHVWXIW =XVlW]OLFK ]X GHQ DXIJHIKUWHQ
:LUNVWRIIHQ EHLQKDOWHQ GLH HQWVSUHFKHQGHQ 5FNVWDQGVGHILQLWLRQHQ ]7 DXFK GLH 6WRII
ZHFKVHO $EEDX RGHU 5HDNWLRQVSURGXNWH ZHVKDOE GLHVH HEHQIDOOV DQDO\VLHUW ZHUGHQ
PVVHQ%HLVSLHOVZHLVHZLUGGLH6XPPHYRQ'LHOGULQXQG$OGULQDXVJHGUFNWDOV'LHOGULQODXW
'HILQLWLRQDQJHJHEHQ>@
=XVlW]OLFK VLQG GLH $QDO\WHQ YRQ %HGHXWXQJ GLH LQ GHU 9HUJDQJHQKHLW LQ 5HDOSUREHQ
QDFKJHZLHVHQ ZXUGHQ %LVKHU ZXUGHQ LQ WLHULVFKHQ 3UREHQ YRUUDQJLJ GLH DOV ÄSHUVLVWHQW
RUJDQLFSROOXWDQWV³NODVVLIL]LHUWHQ9HUELQGXQJHQ>@>@GHWHNWLHUWZR]X+&+,VRPHUH''7
XQG GHVVHQ 0HWDEROLWHQ +&% ,QGLNDWRU3&%V (QGRVXOIDQ,VRPHUH HLQVFKOLHOLFK LKUHU
$EEDXSURGXNWH+HSWDFKORU HLQVFKOLHOLFK VHLQHV0HWDEROLWHQ+HSWDFKORUHSR[LG +&( XQG
$OGULQ HLQVFKOLHOLFK VHLQHV 6WRIIZHFKVHOSURGXNWHV 'LHOGULQ ]lKOHQ >@ >@>@ -HGRFK
ZXUGHQ DXFK YHUHLQ]HOW 0HWKR[\FKORU >@>@ 1RQDFKORU>@ &KORUS\ULIRV>@>@
7ULD]RSKRV>@'LD]LQRQ>@3LULPLSKRVPHWK\O >@7ULIOXUDOLQ >@ >@&DUERIXUDQ >@
&RXPDSKRV>@&KORUS\ULIRVPHWK\O>@(WKR[\TXLQ>@'LPHWKRDW>@XQG&KORUSURSKDP
>@ LQ WLHULVFKHQ /HEHQVPLWWHOQ QDFKJHZLHVHQ $OOH DQJHJHEHQHQ $QDO\WHQ ]HLFKQHQ VLFK
GXUFK LKUH KRKH )HWWO|VOLFKNHLW GK ORJ.2:! DXV =XVlW]OLFK ZXUGHQ 'LPHWKRDW
ORJ.2:>@>@XQG&DUERIXUDQ>@GHWHNWLHUW/HW]WHUHVEHOHJWGDVVQHEHQGHQ
XQSRODUHQ:LUNVWRIIHQDXFKSRODUHUH5FNVWlQGHLQWLHULVFKHQ0DWUL]HV]XQHKPHQGHLQH5ROOH
VSLHOHQ1HEHQGHQ3HVWL]LGHQZXUGHQDXFK ,QGLNDWRU3&%VDXIJUXQG LKUHU3HUVLVWHQ] GHU





)RRG 6DIHW\ $XWKRULW\ >@ QDFKZHLVOLFK YRQ )XWWHUPLWWHOQ DXI GHQ WLHULVFKHQ2UJDQLVPXV
EHUJHKHQ VRPLW 5FNVWlQGH LP 7LHU ELOGHQ N|QQHQ XQG GDPLW DXFK LQ WLHULVFKHQ
/HEHQVPLWWHOQ GHWHNWLHUW ZHUGHQ N|QQHQ $XI GLHVHU5LVLNREHZHUWXQJ EDVLHUHQ DXFK GLH LQ
92(*1U>@IHVWJHOHJWHQ5+*V/DXW$OGHUHWDO>@H[LVWLHUWHQLP-DKU
IU  GHU  DXIJHOLVWHWHQ 3HVWL]LGH LQ WLHULVFKHQ /HEHQVPLWWHOQ GHILQLHUWH 5+*V GLH
REHUKDOEGHUDQDO\WLVFKHQ%HVWLPPXQJVJUHQ]HODJHQ'LHVLPSOL]LHUWGDVV5FNVWlQGHGLHVHU
3HVWL]LGH LP 7LHU QLFKW DXVJHVFKORVVHQ ZHUGHQ N|QQHQ =XVlW]OLFK EHULFKWHWH GLH
$UEHLWVJUXSSH GDVV YHUPXWOLFK HLQLJH 3HVWL]LGH PLW 5+*V GLH LQ GHU +|KH GHU
%HVWLPPXQJVJUHQ]HJHUHJHOWVLQGHEHQIDOOVLQWLHULVFKH/HEHQVPLWWHOEHUJHKHQN|QQHQXQG
VRPLWLQGHU5FNVWDQGVDQDO\WLNGLHVHU0DWUL]HVHLQH5ROOHVSLHOHQ
$XIEDXHQG DXI GHQ UHFKWOLFKHQ $QIRUGHUXQJHQ GHQ ELVKHULJHQ %HIXQGHQ XQG GHP
WR[LNRORJLVFKHQ3RWHQWLDOZXUGHHLQH/LVWHPLWUHOHYDQWHQ$QDO\WHQLQWLHULVFKHQ/HEHQVPLWWHOQ
]XVDPPHQJHVWHOOW 'DV $QDO\WVSHNWUXP PXVVWH MHGRFK DXIJUXQG GHU PDQJHOQGHQ
'HWHNWLHUEDUNHLW HLQLJHU $QDO\WHQ LQ 0XOWLPHWKRGHQ>@>@ HLQJHVFKUlQNW ZHUGHQ 6R
EHULFKWHW GLH(XURSHDQ )RRG 6DIHW\ $XWKRULW\ EHLVSLHOVZHLVH YRQ IHKOHQGHQ0HWKRGHQ IU
)HQDPLSKRV XQG (WKR[\TXLQ ZlKUHQG IU DQGHUH:LUNVWRIIH ZLH 3\ULGDW XQG TXDUWHUQlUH
$PPRQLXPYHUELQGXQJHQ EHUHLWV (LQ]HOPHWKRGHQ IU WLHULVFKH 0DWUL]HV YRP (8
5HIHUHQ]ODERU HPSIRKOHQ ZHUGHQ >@ =XGHP VWHOOW GLH NlXIOLFKH 9HUIJEDUNHLW HLQ]HOQHU
DQDO\WLVFKHU 6WDQGDUGV GLH QRWZHQGLJ IU GLH ,GHQWLIL]LHUXQJ XQG URXWLQHWDXJOLFKH





















'DV 8QWHUVXFKXQJVVSHNWUXP GHU YRUOLHJHQGHQ $UEHLW VFKORVV  $QDO\WHQ HLQ GDUXQWHU
*& XQG  /&JlQJLJH .RPSRQHQWHQ 'LH 6XEVWDQ]NODVVHQ XPIDVVWHQ YRU DOOHP
2UJDQRSKRVSKDWHXQG2UJDQRWKLRSKRVSKDWH $QDO\WHQ2UJDQRFKORUYHUELQGXQJHQ 
3\UHWKURLGH7ULD]ROH3KHQR[\DONDQVlXUHQ6WURELOXULQHXQG,QGLNDWRU3&%V
 'DUDXV HUJDEHQ VLFK HLQ DXVJHGHKQWHU 0ROHNXODUJHZLFKWVEHUHLFK XQG HLQ EUHLWHV
3RODULWlWVVSHNWUXP YRQ VWDUN XQSRODUHQ 3&%V XQG 3\UHWKURLGHQ ELV KLQ ]X VHKU SRODUHQ
&22+KDOWLJHQ9HUELQGXQJHQ
 $XVZDKOGHU0DWUL[+KQHUIULVFKHL
'LH )RUVFKXQJVDUEHLW ]LHOWH DXI GLH (QWZLFNOXQJ HLQHU $QDO\VHPHWKRGH IU GLH
3HVWL]LGEHVWLPPXQJLQWLHULVFKHQ0DWUL]HVDE7LHULVFKH/HEHQVPLWWHOXQWHUVFKHLGHQVLFKYRQ













+KQHUHLHUZLHJHQGXUFKVFKQLWWOLFK JZREHL VLFK GLH*HVDPWPDVVHDXI6FKDOH 
(LGRWWHUXQG(LNODUYHUWHLOW,QVJHVDPWEHVWHKW9ROOHL]XDXV:DVVHU
3URWHLQHQXQG/LSLGHQ:lKUHQGGLH)HWWHIDVWDXVVFKOLHOLFKLP(LGRWWHUYRUNRPPHQ







HLQHU ELRORJLVFKHQ:HUWLJNHLW YRQ HLQKHU VRGDVV GDV(LZHL GHU(LHU YROOVWlQGLJ LQ
N|USHUHLJHQH3URWHLQHXPJHVHW]WZHUGHQNDQQ>@>@
'LH /LSLGIUDNWLRQ LQ (LHUQ VHW]W VLFK ]X  DXV 7ULDF\OJO\FHULGHQ ]X  DXV
3KRVSKROLSLGHQ ]X  DXV &KROHVWHULQ XQG ]X  DXV 0LQRUNRPSRQHQWHQ ]XVDPPHQ
7DE =X GHQPHQJHQPlLJZLFKWLJVWHQ3KRVSKROLSLGHQ ]lKOHQ3KRVSKDWLG\OFKROLQ XQG
3KRVSKDWLG\OHWKDQRODPLQ (LHU ]HLFKQHQ VLFK ]XJOHLFK GXUFK HLQHQ YHUKlOWQLVPlLJ KRKHQ
&KROHVWHULQDQWHLO DXV ZREHL  GHV &KROHVWHULQV YHUHVWHUW YRUOLHJHQ 'LH
)HWWVlXUH]XVDPPHQVHW]XQJ ZLUG PDJHEOLFK YRP )XWWHU GHU +KQHU EHHLQIOXVVW ZREHL
3DOPLWLQgO XQG/LQROVlXUHPHLVW GLH K|FKVWHQ*HKDOWH DXIZHLVHQ =XP9HUKlOWQLV IUHLHU
)HWWVlXUHQ ]X GHQHQ GLH YHUHVWHUW YRUOLHJHQ YD LQ )RUP YRQ 7ULDF\OJO\FHULGHQ
3KRVSKROLSLGHQRGHU&KROHVWHULQHVWHUQN|QQHQNHLQH$QJDEHQJHPDFKWZHUGHQGDGLHVHU
$QWHLOGXUFKGHQ6WRIIZHFKVHOJURHQ6FKZDQNXQJHQXQWHUOLHJW=XGHQ0LQRUNRPSRQHQWHQ














SUR7DJ>@ ,P-DKU ODJGHU3UR.RSI9HUEUDXFK LQ'HXWVFKODQGEHL(LHUQXQG
HQWVSUDFKGDPLWHLQHP*HVDPWYHU]HKUYRQ0LOOLDUGHQ(LHUQ>@'LHVH)DNWHQEHOHJHQ
GLHHUQlKUXQJVSK\VLRORJLVFKHDEHUDXFKZLUWVFKDIWOLFKH%HGHXWXQJYRQ(LHUQ
,QVJHVDPW VWHOOHQ (LHU DXIJUXQG HLQHV PLWWOHUHQ )HWW XQG (LZHLJHKDOWHV KLQVLFKWOLFK GHU
0HWKRGHQHQWZLFNOXQJIUWLHULVFKH/HEHQVPLWWHOHLQHUHSUlVHQWDWLYH0DWUL[GDU,P9HUJOHLFK
]X )OHLVFK RGHU )LVFK ZHLVHQ (LHU HLQHQ GHXWOLFK K|KHUHQ *HKDOW DQ &KROHVWHULQ XQG
3KRVSKROLSLGHQ DXI GLH GLH $QDO\VH VWDUN EHHLQWUlFKWLJHQ N|QQHQ 'DPLW ZHUGHQ DQ GLH
3UREHQDXIDUEHLWXQJYRQ(LHUQYRQYRUQKHUHLQKRKH$QVSUFKHJHVWHOOWXPGLHVH/LSLGNODVVHQ









GD GLH (LHU OHGLJOLFK DXIJHVFKODJHQ ZHUGHQ PVVHQ XQG RKQH KRKHQ $XIZDQG JU|HUH
0HQJHQPLWWHOV0L[HUKRPRJHQLVLHUWZHUGHQN|QQHQ





'LH +HUDXVIRUGHUXQJHQ LQ GHU 5FNVWDQGVDQDO\WLN OLHJHQ , LQ GHU 9LHO]DKO GHU ]X
XQWHUVXFKHQGHQ $QDO\WHQ ,, LQ GHU FKHPLVFKHQ 9LHOIDOW GHU :LUNVWRIIH XQG ,,, LQ GHP
QLHGULJHQ ODXW *HVHW]JHEHU DE]XGHFNHQGHQ .RQ]HQWUDWLRQVEHUHLFK 6WDQGDUG5+*
JNJ 'LHV HUIRUGHUW 0XOWLPHVVPHWKRGHQ PLW KRFK VHOHNWLYHQ XQG KRFK VHQVLWLYHQ
0HVVJHUlWHQ $XV GLHVHP *UXQG KDW VLFK GLH *& E]Z /& JHNRSSHOW PLW HLQHP
0DVVHQVSHNWURPHWHUJHJHQEHUGHQDQDORJHQ'HWHNWRUHQGXUFKJHVHW]W+HXW]XWDJHKDWVLFK
GLH 0606 ZHJHQ GHU PLQLPLHUWHQ *HIDKU YRQ ,QWHUIHUHQ]HQ XQG GHU JHULQJHUHQ
)HKOHUDQIlOOLJNHLW EHL GHU ,GHQWLIL]LHUXQJ XQG 4XDQWLIL]LHUXQJ YRQ 3HVWL]LGHQ HWDEOLHUW ,P
+LQEOLFN DXI GLH ,RQLVLHUXQJ KDW VLFK LP %HUHLFK GHU *& GLH (OHNWURQHQVWRLRQLVDWLRQ LP







hEHUJlQJH GHU $QDO\WHQ YRUDXV XP GLH K|FKVWH (PSILQGOLFKNHLW XQG 6HOHNWLYLWlW IU GLH
6SXUHQDQDO\WLN]XHU]LHOHQ)XOOVFDQ0HVVXQJHQGLHQWHQGHU(UPLWWOXQJGHU5HWHQWLRQV]HLWHQ
W5 XQG GHU VSH]LILVFKHQ 9RUOlXIHU,RQHQ P|JOLFKVW KRKHV P]9HUKlOWQLV PLW KRKHP
5HVSRQVH6LJQDO 'LH DXVJHZlKOWHQ%UXFKVWFNHZXUGHQ DQVFKOLHHQGZlKUHQG3URGXNW
,RQHQ6FDQV EHL XQWHUVFKLHGOLFKHQ .ROOLVLRQVHQHUJLHQ HUQHXW IUDJPHQWLHUW XQG GLH
0HVVXQJPLWWHOV*&0606XQG/&0606 

VSH]LILVFKVWHQ 3URGXNW,RQHQ EHVWLPPW 'DGXUFK NRQQWHQ IU GHQ MHZHLOLJHQ :LUNVWRII
FKDUDNWHULVWLVFKHhEHUJlQJHHUPLWWHOWZHUGHQVRGDVVGLHHLQGHXWLJH,GHQWLIL]LHUXQJEHUGLH
5HWHQWLRQV]HLW XQG GDV GHILQLHUWH 9HUKlOWQLV ]ZHLHU 650hEHUJlQJH ]XHLQDQGHU HUIROJHQ
NDQQ 'DV 9RUJHKHQ ]XU (UPLWWOXQJ VSH]LILVFKHU 650hEHUJlQJH HUIRUGHUWH PLW GHU *&
0606 HLQHQ GHXWOLFK K|KHUHQ =HLWDXIZDQG a  K SUR $QDO\W DOV PLW GHU /&0606
aPLQ ,Q GHU /&0606 N|QQHQ 3HVWL]LGVWDQGDUGV GLUHNW LQ GLH ,RQHQTXHOOH LQML]LHUW




+HXW]XWDJHELHWHQ VRZRKO GLH*HUlWHKHUVWHOOHU >@ DOVDXFKGLH(85HIHUHQ]ODERUDWRULHQ
>@ XPIDVVHQGH /LVWHQ PLW 650hEHUJlQJHQ GHU HLQ]HOQHQ 3HVWL]LGH DQ *UXQGVlW]OLFK
N|QQHQGLHhEHUJlQJHGLHEHU$OJRULWKPHQEHUHFKQHWRGHUH[SHULPHQWHOOHUPLWWHOWZXUGHQ
DXI DOOH 0606*HUlWH EHUWUDJHQ ZHUGHQ GD GLH ,RQLVLHUXQJ XQG GLH )UDJPHQWLHUXQJ
YRUUDQJLJGXUFKGLHFKHPLVFKH6WUXNWXUGHU$QDO\WHQYRUJHJHEHQZLUG'LHLQVEHVRQGHUHLQ
GHU 5FNVWDQGVDQDO\WLN ZLFKWLJH (PSILQGOLFKNHLW GHU hEHUJlQJH LVW MHGRFK DEKlQJLJ YRP
MHZHLOLJHQ 0HVVJHUlW ZHVKDOE GLH .ROOLVLRQVHQHUJLHQ QDFK 0|JOLFKNHLW YRU 2UW RSWLPLHUW












XQDEKlQJLJ YRQ GHU $QDO\WHQDXVZDKO HLQH*&0606'DWHQEDQN DXI GHU*UXQGODJH YRQ
0LFURVRIW$FFHVVHUVWHOOWZXUGH'LHHQWKDOWHQHQ,QIRUPDWLRQHQEDVLHUHQDXIGHPHLQKHLWOLFKHQ
9RUJHKHQ ]XU %HVWLPPXQJ GHU 650hEHUJlQJH 'D]X ZXUGHQ MHZHLOV0LVFKO|VXQJHQPLW
QHXQ$QDO\WHQLQ&+((KHUJHVWHOOWZREHLVLFKGLH$XVZDKOQDFKGHQ5HWHQWLRQV]HLWHQGHU
:LUNVWRIIH ULFKWHWH XP .RHOXWLRQHQ ]X YHUPHLGHQ 8P NRQVWDQWH 0HVVEHGLQJXQJHQ
 0HVVXQJPLWWHOV*&0606XQG/&0606

VLFKHU]XVWHOOHQ ZXUGH GLH FKURPDWRJUDSKLVFKH 7UHQQOHLVWXQJ VRZLH GHU PDVVHQ
VSHNWURPHWULVFKH7XQHPLQGHVWHQVZ|FKHQWOLFK LP5DKPHQGHU4XDOLWlWVVLFKHUXQJJHSUIW
XQGGLH0HVVXQJYRQVWDUNPDWUL[EHODVWHWHQ3UREHQ LQGLHVHP=HLWUDXPP|JOLFKVWQLHGULJ
JHKDOWHQ )U GLH )XOOVFDQ0HVVXQJHQ XQG GLH 3URGXNW,RQHQ6FDQV PLW YHUVFKLHGHQHQ
.ROOLVLRQVHQHUJLHQH9ZXUGHMHOHLQHUQJO0HVVO|VXQJLQ&+((
LQML]LHUW XP DXVUHLFKHQG HPSILQGOLFKH 6LJQDOH ]X HU]HXJHQ $XIJUXQG GHU K|KHUHQ
(PSILQGOLFKNHLWZXUGHQGLH6500HVVXQJHQPLWYHUGQQWHQ0HVVO|VXQJHQXQGSJO
LQ&+(( MH O GXUFKJHIKUW 'LH HQWVWDQGHQHQ&KURPDWRJUDPPH XQG0DVVHQVSHNWUHQ
ZXUGHQ$QDO\WVSH]LILVFKLQGLH'DWHQEDQNHLQJHSIOHJW=XGHPZXUGHQGLH650hEHUJlQJH
QDFK LKUHU (PSILQGOLFKNHLW LP /|VXQJVPLWWHO VRUWLHUW $EE GHPRQVWULHUW GLH WDEHOODULVFKH
$QRUGQXQJGHUHUPLWWHOWHQ650hEHUJlQJHLQGHU'DWHQEDQNGLHVFKQHOODEUXIEHUHLWVLQGXQG
GLUHNW ]XU 0HWKRGHQHUVWHOOXQJ JHQXW]W ZHUGHQ N|QQHQ 1HEHQ GHQ JHUlWHVSH]LILVFKHQ
,QIRUPDWLRQHQ EHLQKDOWHW GLH 'DWHQEDQN DXFK DOOJHPHLQH ,QIRUPDWLRQHQ ]% 0ROHNXODU
JHZLFKW6WUXNWXUIRUPHO&$61XPPHUVRZLHDQDO\WLVFKH'HWDLOV]%,QVWDELOLWlWJHJHQEHU
6lXUHQ XQG %DVHQ $QIlOOLJNHLW JHJHQEHU WKHUPLVFKHU =HUVHW]XQJ 0HWDEROLWHQ GHU
HLQ]HOQHQ3HVWL]LGHDXIGHU*UXQGODJHGHU'DWHQEDQNYRQ.HPSH>@,QVJHVDPWXPIDVVWH





$XI GHU %DVLV GHU YDOLGHQ 650hEHUJlQJH NRQQWHQ RKQH JURHQ =HLWDXIZDQG 0606
0XOWLPHVVPHWKRGHQHUVWHOOWZHUGHQ'LHXPIDVVHQGH'RNXPHQWDWLRQHUP|JOLFKWH]XGHPGLH
%HZHUWXQJ GHU (LJQXQJ GHU 3HVWL]LGH IU GLH JDVFKURPDWRJUDSKLVFKH $QDO\VH (V NRQQWH
DEJHOHLWHWZHUGHQGDVV:LUNVWRIIHGLH LP)XOOVFDQEHLF QJO5HVSRQVH6LJQDOHH
HUJDEHQ PHLVW QLFKW PHKU LP 6500RGXV EHL F SJO GHWHNWLHUW ZHUGHQ NRQQWHQ
,QVJHVDPWZXUGHQGHU LP/|VXQJVPLWWHOXQWHUVXFKWHQ$QDO\WHQQLFKW LP)XOOVFDQ0RGXV







,,, EHVWLPPWH 3HVWL]LGNODVVHQ ZLH 7ULD]LQH ]% 7ULD]R[LG $WUDWRQ &DUEDPDWH ]%
&DUERIXUDQ XQG +DUQVWRIIGHULYDWH ]% /XIHQXURQ 2UWKRVXOIDPXURQ /HW]WHUHV EHVWlWLJW































































































0606 GHXWOLFK XQSUREOHPDWLVFKHU EHVWLPPW ZHUGHQ N|QQHQ 'HPHQWVSUHFKHQG ZXUGHQ
GLHVH $QDO\WHQ GHU HUVWHOOWHQ /&0606 0HVVPHWKRGH ]XJHRUGQHW )U 1LFRWLQ XQG
&RXPDSKRV KDW VLFK MHGRFK DXFK GLH /&0606 DOV XQJQVWLJ HUZLHVHQ ZHVKDOE EHLGH
$QDO\WHQ WURW] GHU QLHGULJHQ (PSILQGOLFKNHLW LQ GLH *&0606 0HWKRGH HLQJHVFKORVVHQ
ZXUGHQ(VVHLDQJHPHUNWGDVVGLH6LJQDOHYRQ1LFRWLQXQG&RXPDSKRVLQGHU*&GXUFKGLH
$QZHVHQKHLW YRQ 0DWUL[ DXIJUXQG GHV VRJHQDQQWHQ ÄPDWUL[LQGXFHG FKURPDWRJUDSKLF
UHVSRQVHHQKDQFHPHQWHIIHFWV³>@>@JHVWHLJHUWZHUGHQ
'LHHUVWHOOWH*&0606'DWHQEDQNXPIDVVWHFKURPDWRJUDSKLVFKHPDVVHQVSHNWURPHWULVFKH
XQG DQDO\WLVFKH ,QIRUPDWLRQHQ YRQ a :LUNVWRIIHQ 'HPHQWVSUHFKHQG HUP|JOLFKWH GLH






YDOLGHQ 650hEHUJlQJH HUVWHOOW 'DIU ZXUGHQ ([FHO'DWHLHQ GLH XD GLH hEHUJlQJH
5HWHQWLRQV]HLWHQXQG0HVVEHUHLFKHGHUMHZHLOV*&E]Z/&:LUNVWRIIHHQWKLHOWHQLQ
GLH0HVVPHWKRGHQ LPSRUWLHUW 3UR:LUNVWRIIZXUGHQJHPlGHV6$17('RNXPHQWHV ]ZHL
hEHUJlQJH HLQHUVHLWV ]XU 4XDQWLIL]LHUXQJ XQG DQGHUHUVHLWV ]XU $EVLFKHUXQJ GHU
,GHQWLIL]LHUXQJYHUZHQGHW>@'LHUHVXOWLHUHQGHQ0HVVSDUDPHWHUVLQGLP$QKDQJ$7DE
XQG7DEDXIJHOLVWHW
650hEHUJlQJH ZHUGHQ ]XU 6WHLJHUXQJ GHU (PSILQGOLFKNHLW LQ GHILQLHUWHQ =HLWIHQVWHUQ
JHPHVVHQ'XUFK6FKZDQNXQJHQGHU5HWHQWLRQV]HLWHQW5N|QQHQ$QDO\WHQQXUXQYROOVWlQGLJ
RGHU ]7 QLFKW HUIDVVW ZHUGHQ ZRGXUFK IDOVFKQHJDWLYH (UJHEQLVVH UHVXOWLHUHQ 'LH W5
9HUVFKLHEXQJ GHU :LUNVWRIIH WUDW LQVEHVRQGHUH EHL HLQHP :HFKVHO GHU LQML]LHUWHQ
/|VXQJVPLWWHO RGHU EHL WLHULVFKHQ 0DWUL]HV PLW HLQHP KRKHQ /LSLGDQWHLO DXI 'LH *&
0HVVPHWKRGH ZXUGH LP ÄWLPHG6500RGXV³ HUVWHOOW ZREHL GLH hEHUJlQJH LQ HLQHP
GHILQLHUWHQ=HLWIHQVWHUYRUXQGQDFKGHU IHVWJHOHJWHQ W5GHV$QDO\WHQGHWHNWLHUWZHUGHQ ,P














GHV DXVJHSUlJWHQ 3HDNWDLOLQJV PXVVWH GLH 0HVV]HLW IU &KORUEHQVLG &KLQRPHWKLRQDW
1LWURIHQ7HWUDFRQD]RO3HQGLPHWKDOLQ)HQR[\FDUE3DUDR[RQPHWK\OXQG&\SURFRQD]RODXI
W5PLQ DXVJHZHLWHW ZHUGHQ 'LHVH bQGHUXQJ EHHLQWUlFKWLJWH QLFKW GLH ]XU JOHLFKHQ =HLW
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 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$QDO\WHQ LP QHJDWLYHQ 0RGXV LRQLVLHUW 'HU :HFKVHO GHU DQJHOHJWHQ 6SDQQXQJ IKUW
WKHRUHWLVFK]XHLQHP9HUOXVWGHU(PSILQGOLFKNHLWGDGLH9HU]|JHUXQJELV]XPYROOVWlQGLJHQ
$XIEDXGHVHOHNWULVFKHQ)HOGHVGLHHIIHNWLYH0HVV]HLWDOOHU$QDO\WHQLPlKQOLFKHQW5%HUHLFK
PLQLPLHUW (LQ 9HUJOHLFK GHU 5HVSRQVH6LJQDOH GHU VLHEHQ QHJDWLY LRQLVLHUWHQ 3HVWL]LGH
HUPLWWHOWHLQHUVHLWVLQGHU*HVDPWPHWKRGH$QDO\WHQXQGDQGHUHUVHLWVLQHLQHUVHSDUDWHQ
0HWKRGH$QDO\WHQHUJDEMHGRFKlKQOLFKH(PSILQGOLFKNHLWHQ'LFDPED0&3$0&3%XQG






LRQLVLHUWHQ 3HVWL]LGH )LSURQLO VXOIRQ VRZLH )OXEHQGLDPLG HUJDEHQ LQGHV JXW GHWHNWLHUEDUH
6LJQDOH REZRKO VLH LP JOHLFKHQ %HUHLFK ZLH HLQH 9LHO]DKO GHU /&$QDO\WHQ HOXLHUWHQ
W5±PLQ 'LHV NDQQ DXI GDV KRKH 0ROJHZLFKW GHU $QDO\WHQ XQG IROJOLFK GHQ
VSH]LILVFKHUHQ650hEHUJDQJ]XUFNJHIKUWZHUGHQ
(VZXUGH MHZHLOVHLQH6500HWKRGH IUGLH*&0606 $QDO\WHQXQGGLH/&0606







$QWHLO GHU 0DWUL[ LP LQML]LHUWHQ ([WUDNW EHHLQIOXVVW 'HU VRJHQDQQWH 0DWUL[HIIHNW LVW GDV
9HUKlOWQLVHLQHV$QDO\WVLJQDOHVLQ0DWUL[]XGHP6LJQDOGDVLQUHLQHP/|VXQJVPLWWHOHU]LHOW
ZLUG >@>@>@ ,QQHUKDOE GHU *& VROO GXUFK GLH %DFNIOXVK7HFKQRORJLH HLQHU
JHUlWHWHFKQLVFKHQ $QSDVVXQJ GHU 0DWUL[HLQIOXVV ODXW /LWHUDWXUDQJDEHQ PLQLPLHUW ZHUGHQ
>@>@>@ 'HU 9RUVlXOHQ%DFNIOXVK EDVLHUW DXI GHU 5FNVSOXQJ GHV 7UlJHUJDV
IOXVVHV EHU GLH 9RUVlXOH VREDOG GHU K|FKVW VLHGHQGH $QDO\W YRQ GHU 9RUVlXOH DXI GLH
DQDO\WLVFKH 6lXOH WUDQVIHULHUW ZXUGH 'DGXUFK ZLUG YHUPLHGHQ GDVV KRFKVLHGHQGH
0DWUL[NRPSRQHQWHQDXIGLHDQDO\WLVFKH6lXOHJHODQJHQZRGXUFKHLQHUVHLWVGLH/HEHQVGDXHU
GHU+DXSWVlXOHYHUOlQJHUWXQGDQGHUHUVHLWVGHU0DWUL[HIIHNWGHXWOLFKUHGX]LHUWZLUG,P+LQEOLFN









































$EIDOO WUDQVSRUWLHUW 'HU 7UlJHUJDVVWURP ZLUG GXUFK HLQH GLJLWDOH 'UXFNVWHXHUXQJ UHJXOLHUW
VRGDVVGHU)OXVVEHUGLHDQDO\WLVFKH6lXOHEHLPOPLQEOHLEW'HU)OXVVGHU5FNVSOXQJ
EHWUlJWKLQJHJHQPOPLQXQGZLUGGXUFKGDV6SOLW9HQWLOJHUHJHOW
$OOH QDFKIROJHQGHQ ([SHULPHQWH EDVLHUHQ DXI GHU EHVFKULHEHQHQ 9RUVlXOHQ%DFNIOXVK
7HFKQRORJLH ZREHL ]XU 8QWHUVXFKXQJ YRUZLHJHQG NRPSOH[H WLHULVFKH 0DWUL]HV HLQJHVHW]W
ZHUGHQXPGLH(LQIOXVVIDNWRUHQXQG$XVZLUNXQJHQXQWHU5RXWLQH%HGLQJXQJHQ]XHUPLWWHOQ
 (LQIOXVVSDUDPHWHUDXIGLH%DFNIOXVK7HFKQRORJLH
:LHGHUKROEDUH 0HVVXQJHQ PLW GHU %DFNIOXVK7HFKQLN VHW]HQ .HQQWQLVVH EH]JOLFK GHU
$XVZLUNXQJHQYHUVFKLHGHQHU,QVWDOODWLRQVDUWHQXQG0HWKRGHQSDUDPHWHUYRUDXV'LH9RUXQG
GLH +DXSWVlXOH N|QQHQ LQQHUKDOE GHV 76WFNV LQ XQWHUVFKLHGOLFKHU :HLVH PLWHLQDQGHU
YHUEXQGHQ ZHUGHQ (LQHUVHLWV N|QQHQ EHLGH 6lXOHQ DXI $QVFKODJ ]XVDPPHQJHVFKREHQ
DQGHUHUVHLWVNDQQGLH+DXSWVlXOHPP,'LQGLH9RUVlXOHPP,'JHVWHFNWZHUGHQ
=XUhEHUSUIXQJGHU:LHGHUKROEDUNHLWGHU3HDNIOlFKHQXQGGHU5HWHQWLRQV]HLWHQZXUGHHLQ
















, 2KQH%DFNIOXVK 5HIHUHQ]  5HIHUHQ]
,, 6lXOHQDXI$QVFKODJ]XVDPPHQJHVFKREHQ   
,,, 6lXOHQFPLQHLQDQGHUJHVWHFNW   
,9 6lXOHQFPLQHLQDQGHUJHVWHFNW   
9 6lXOHQFPLQHLQDQGHUJHVWHFNW   









UHVXOWLHUWHQ ZHLWHUKLQ GXUFK GDV UHODWLY NXU]H =XVDPPHQVFKLHEHQ XP FP ZRGXUFK VLFK
HEHQIDOOVNHLQHRSWLPDOHQ)OXVVEHGLQJXQJHQHLQVWHOOHQNRQQWHQ$XVGLHVHP*UXQGVROOWHGLH
+DXSWVlXOH PLQGHVWHQV FP LQ GLH 9RUVlXOH JHVFKREHQ ZHUGHQ XP (PSILQGOLFKNHLWV
YHUOXVWHQXQGGDPLWVFKOHFKWHUHQ1DFKZHLVJUHQ]HQYRU]XEHXJHQ(VVHLGDUDXIKLQJHZLHVHQ




HOXLHUHQGH$QDO\WHQ IlOVFKOLFKHUZHLVH ]XUFNJHVSOWZHUGHQ ,VW GLH7UDQVIHU]HLW MHGRFK]X




PLW HLQHU KRKHQ 7UDQVIHU]HLW YRQ  PLQ LQ PLQ6FKULWWHQ DEVWHLJHQG EHWUDFKWHW 'DV
2SWLPXPZDUGLHQLHGULJVWH7UDQVIHU]HLWPLWGHU'HOWDPHWKULQPLWGHUJOHLFKHQ6LJQDOLQWHQVLWlW








NRPSOH[H 0DWUL]HV ZLH WLHULVFKH /HEHQVPLWWHO =LWUXV|O RGHU 7HH ±PLQ =XGHP
YHUGHXWOLFKWHGLH8QWHUVXFKXQJGLH$EKlQJLJNHLWGHU7UDQVIHU]HLWYRP=XVWDQGGHU9RUVlXOH
'HU 7UDQVIHU YRQ 'HOWDPHWKULQ YRQ GHU 9RU DXI GLH +DXSWVlXOH GDXHUWH XPVR OlQJHU MH
NRQWDPLQLHUWHU GLH 9RUVlXOH GXUFK YRUDXVJHJDQJHQH ,QMHNWLRQHQ ZDU hEHUWUDJHQ DXI GLH
3UD[LVXQWHUVWUHLFKWGLHVHU6DFKYHUKDOWGLH%HGHXWXQJHLQHVKlXILJHQ:HFKVHOVGHU9RUVlXOH
IUYHUJOHLFKEDUH0HVVEHGLQJXQJHQ
2EVWXQG*HPVH 7UDQVIHU]HLW>PLQ@ .RPSOH[H0DWUL]HV 7UDQVIHU]HLW>PLQ@
6DODW,  (LHU,, 
*XUNH,  .DUSIHQ,, 
0|KUH,  7UXWKDKQ,, 
3IODXPH,  6FKZDU]HU7HH,, 
.DUWRIIHO,  2UDQJHQ|O, 






GHU JOHLFKHQ:HLVH EHHLQIOXVVHQZLH DQDO\WLVFKH 6lXOHQPLW HLQHP VHKU GQQHQ )LOP 6R
ZHUGHQVFKZHUIOFKWLJH.RPSRQHQWHQDXFKDXIHLQHUXQEHOHJWHQ9RUVlXOH]XUFNJHKDOWHQ
5FNVWlQGH YRQ VFKOHFKW YHUGDPSIEDUHQ 0DWUL[EHVWDQGWHLOHQ ZLH &DURWLQRLGHQ RGHU
7ULDF\OJO\FHULGHQYHUVWlUNHQGLHVHQ(IIHNW'LHK|KHUH7UDQVIHU]HLWNRUUHOLHUWMHGRFKQLFKWPLW
GHQ 5HWHQWLRQV]HLWHQ ZDV DQKDQG GHU NRQVWDQWHQ 5HWHQWLRQV]HLWHQ GHU $QDO\WHQ EHOHJW




GHU 5RXWLQHDQDO\WLN ]X EHUSUIHQ 'D]X ZXUGHQ ]ZHL KRFKVLHGHQGH $QDO\WHQ GHP
DXIJHDUEHLWHWHQ (QGH[WUDNW YRU GHU ,QMHNWLRQ ]XJHVHW]W &PDUNLHUWHV 'HOWDPHWKULQ
W5 PLQ VROOWH GHQ DP VSlWHVWHQ HOXLHUHQGHQ $QDO\WHQ GHU 0XOWLPHWKRGH XQG
,QGHQR>FG@S\UHQ W5  PLQ GLH KRFKVLHGHQGH 0DWUL[ VLPXOLHUHQ GLH LP ,GHDOIDOO
HQWIHUQWZHUGHQVROOWH'LH MHZHLOVRSWLPLHUWHQ650hEHUJlQJHVLQG LP$QKDQJ$7DE
DXIJHIKUW'HULVRWRSHQPDUNLHUWH6WDQGDUGZXUGHDXVJHZlKOWXP9HUZHFKVOXQJHQPLWGHP
QDWUOLFK YRUNRPPHQGHQ 'HOWDPHWKULQ LQ 5HDOSUREHQ YRU]XEHXJHQ 'HU SRO\]\NOLVFKH
DURPDWLVFKH.RKOHQZDVVHUVWRIIZXUGHKLQJHJHQ]XJHVHW]WZHLOGLHVHU ,HLQHDXVUHLFKHQG
KRKH 5HWHQWLRQV]HLW DXIZHLVW XP GLH 0DWUL[ ]X VLPXOLHUHQ ,, JXW *&GHWHNWLHUEDU VRZLH
,,,NRVWHQJQVWLJ LVW XQG ,9 GLH $QDO\VH GHU 3HVWL]LGH QLFKW QHJDWLY EHHLQIOXVVW ,Q GHU
5RXWLQHZXUGHQEHLGH6XEVWDQ]HQSJOGHQ3UREHQH[WUDNWHQ]XJHVHW]WXQGUHJXOlU LQ
GHU0XOWLPHWKRGHYHUPHVVHQ'LH$QZHVHQKHLWYRQ'HOWDPHWKULQ&XQGGLH$EZHVHQKHLW
YRQ ,QGHQRS\UHQ LQGL]LHUWHQ GLH RSWLPDOH (LQVWHOOXQJ GHU 7UDQVIHU]HLW 6REDOG MHGRFK











'DV YRUUDQJLJH =LHO GHU %DFNIOXVK7HFKQLN LVW GLH 0DWUL[PLQLPLHUXQJ ZlKUHQG GHU *&
0HVVXQJ$XVGLHVHP*UXQGZXUGHGHU(IIHNWGLHVHU7HFKQRORJLHDXIGLH&KURPDWRJUDSKLH
XQG GLH :LHGHUKROEDUNHLW GHU 0HVVXQJHQ HUPLWWHOW 'HU FKURPDWRJUDSKLVFKH (LQIOXVV
YHUVFKLHGHQHU 7UDQVIHU]HLWHQ OlVVW VLFK DQKDQG GHV 7RWDOLRQHQVWURPV LP )XOOVFDQ0RGXV
HLQHV /HEHUH[WUDNWHV YLVXDOLVLHUHQ ,Q GHP /HEHUH[WUDNW UHVXOWLHUWH WURW] GHU DXIZlQGLJHQ






'DV HUK|KWH *UXQGUDXVFKHQ EHOHJWH HLQH GHXWOLFK K|KHUH 0DWUL[EHODVWXQJ GHV JOHLFKHQ
LQML]LHUWHQ /HEHUH[WUDNWHV JHPHVVHQ RKQH %DFNIOXVK LP *HJHQVDW] ]XU %DFNIOXVK
7HFKQRORJLH =XGHPZXUGHQ XPVR ZHQLJHU KRFKVLHGHQGH0DWUL[EHVWDQGWHLOH GHWHNWLHUW MH








KRFKVLHGHQGHQ $QDO\WHQ %RVFDOLG XQG 'LIHQRFRQD]RO LQ 2UDQJHQ|O GXUFK GLH %DFNIOXVK





























































RKQH5FNVSOXQJ GHU 9RUVlXOH GLH &KURPDWRJUDSKLH GHU $QDO\WHQ GHXWOLFK EHHLQWUlFKWLJW
ZXUGHZRKLQJHJHQPLWGHU%DFNIOXVK7HFKQLNVHOEVWQDFKIQI ,QMHNWLRQHQGHV2UDQJHQ|OV
NHLQH FKURPDWRJUDSKLVFKHQ 6W|UXQJHQ IHVWJHVWHOOW ZXUGHQ 'LH YHUEHVVHUWHQ 3HDNIRUPHQ
HUP|JOLFKWHQ]XGHPHLQHHLQIDFKHUH3HDNLQWHJUDWLRQZRGXUFKGHUDXWRPDWLVFKHXQGGDPLW






'LH:LHGHUKROEDUNHLW GHU 3HDNIOlFKHQZXUGH LQ IQI DXIHLQDQGHUIROJHQGHQ ,QMHNWLRQHQ GHV
VWDUN PDWUL[EHODVWHWHQ 2UDQJHQ|OV GRWLHUW PLW  *&JlQJLJHQ 3HVWL]LGHQ F SJO
XQWHUVXFKW'DV([SHULPHQWVFKORVVHLQHUVHLWVGHQ%DFNIOXVKDXV9HUELQGXQJYRQ9RUXQG
+DXSWVlXOHEHUHLQHQ6lXOHQYHUELQGHUXQGXPIDVVWHDQGHUHUVHLWVGHQ%DFNIOXVKPLWHLQHU
7UDQVIHU]HLW YRQ PLQ=ZHL'ULWWHO GHU$QDO\WHQ HUJDEHQ56' PLW GHU%DFNIOXVK
7HFKQLNZRKLQJHJHQNHLQHVGHUXQWHUVXFKWHQ3HVWL]LGHGLHVHQLHGULJHQ6FKZDQNXQJHQRKQH
GLH 5FNVSOXQJ LQ GHP XQWHUVXFKWHQ2UDQJHQ|O DXIZLHV 'LH /HLVWXQJVNULWHULHQ ODXW GHP
6$17('RNXPHQW56'>@ZXUGHQYRQGHU$QDO\WHQPLW%DFNIOXVKXQGYRQ
 GHU $QDO\WHQ RKQH GLH %DFNIOXVK7HFKQLN QLFKW HUIOOW 0LW GHU 5FNVSOXQJ HUJDEHQ
LQVEHVRQGHUH:LUNVWRIIHPLW HLQHU5HWHQWLRQV]HLW ELV ]X PLQ ]%'LFKORUYRV(WULGLD]RO
'LSKHQ\ODPLQ HLQH JHULQJHUH 3Ul]LVLRQ 'LHV YHUGHXWOLFKWH GLH $XVULFKWXQJ GHU 0DWUL[
PLQLPLHUXQJGXUFKGHQ%DFNIOXVKDXIKRFKVLHGHQGH.RPSRQHQWHQ=LWUXV|OHHQWKDOWHQMHGRFK
XD HLQHQKRKHQ*HKDOW DQ OHLFKW IOFKWLJHQ0RQRWHUSHQHQ >@ GLHGXUFKGLH%DFNIOXVK









































































































,QMHNWLRQHQ NRPSOH[HU 0DWUL]HV ZLH /HEHQVPLWWHO WLHULVFKHQ 8UVSUXQJV HLQHQ KlXILJHUHQ
:HFKVHO ,P *HJHQVDW] GD]X NRQQWH GLH /HEHQVGDXHU GHU DQDO\WLVFKHQ 6lXOH XP ELV ]X
JHVWHLJHUWZHUGHQ=XVlW]OLFKZXUGHGHU:DUWXQJVDXIZDQGGHU,RQHQTXHOOHGXUFKGLH
%DFNIOXVK7HFKQLN VLJQLILNDQW UHGX]LHUW 0HLVW UHLFKWH GHU ]HLWVSDUHQGH $XVWDXVFK GHV ,RQ
YROXPHV DXV ZlKUHQG QDFK GHP JOHLFKHQ =HLWUDXP RKQH GLH %DFNIOXVK1XW]XQJ RIWPDOV
GHXWOLFK]HLWDXIZlQGLJHUGLHYROOVWlQGLJH,RQHQRSWLNJHUHLQLJWZHUGHQPXVVWH
'LH 9RUWHLOH GHU %DFNIOXVK7HFKQRORJLH XPIDVVHQ LP 9HUJOHLFK ]XU 1LFKWQXW]XQJ , HLQ
UHGX]LHUWHV*UXQGUDXVFKHQ,,HLQJHULQJHUHV3HDNWDLOLQJXQG,,,HLQHK|KHUH0HVVSUl]LVLRQ
LQVEHVRQGHUH IU KRFKVLHGHQGH $QDO\WHQ LQ NRPSOH[HQ0DWUL]HV VRZLH ,9 HLQHQ GHXWOLFK
UHGX]LHUWHQ:DUWXQJVDXIZDQG
 /HLVWXQJVIlKLJNHLWGHU6500HWKRGHQ










:LUNVWRIIHTXDOLWDWLY XQGTXDQWLWDWLY DXVJHZHUWHWZHUGHQ HLQVFKOLHOLFKGHU LQGHQ.DSLWHOQ
 XQG  EHVFKULHEHQHQ $QDO\WHQ PLW JHULQJHU (PSILQGOLFKNHLW hEHUWUDJHQ DXI GLH
3UREHQHLQZDDJHEHGHXWHWGLHVGDVV3HVWL]LGUFNVWlQGHYRQJNJ6WDQGDUG5+*RKQH
.RQ]HQWULHUXQJVVFKULWW ZlKUHQG GHU 3UREHQDXIDUEHLWXQJPLW GHQ HUVWHOOWHQ 6500HWKRGHQ




GHU HLQ]HOQHQ $QDO\WHQ EHXUWHLOW .HLQHU GHU XQWHUVXFKWHQ :LUNVWRIIH EHUVFKULWW GLH
YRUJHJHEHQH 7ROHUDQ] YRQ W5 PLQ hEHU GLH 3HDNIOlFKHQ GHV 4XDQWLIL]LHUXQJV ]XP
,GHQWLIL]LHUXQJVEHUJDQJZXUGHQGLH,RQHQYHUKlOWQLVVHGHUHLQ]HOQHQ$QDO\WHQEHUHFKQHW(V
KLHOWHQ HEHQIDOOV DOOH  :LUNVWRIIH GLH PD[LPDOH 6FKZDQNXQJ YRQ  ZlKUHQG GHU
IQIIDFKHQ%HVWLPPXQJHLQ'DUEHUKLQDXVZXUGHEHUGLH3HDNIOlFKHGLHJHUlWHVSH]LILVFKH
:LHGHUKROEDUNHLW GHU HLQ]HOQHQ 3HVWL]LGH HUPLWWHOW 'DEHL ODJ GLH 0HVVSUl]LVLRQ DOOHU
$QDO\WHQZRGXUFKGLH:LHGHUKROEDUNHLWEHOHJWZXUGH
,QVJHVDPWHUIOOWHQDOOH*&$QDO\WHQXQG/&3HVWL]LGHGLHODXWGHP6$17('RNXPHQW
YRUJHJHEHQHQ /HLVWXQJVNULWHULHQ IU 6500HVVPHWKRGHQ LQ HLQHP .RQ]HQWUDWLRQVEHUHLFK
YRQSJOZRGXUFKGLH(LJQXQJGHU*&0606XQG/&06066\VWHPHEHOHJWZXUGH
 %HXUWHLOXQJGHV5HLQLJXQJVHIIHNWHV
(LQ ZHVHQWOLFKHV =LHO YRQ $QDO\VHPHWKRGHQ LVW GLH HIIHNWLYH 0DWUL[DEWUHQQXQJ 8P GLHVH
EHXUWHLOHQ ]X N|QQHQ EHGDUI HV P|JOLFKVW DXVVDJHNUlIWLJHU XQG HLQIDFK GXUFKIKUEDUHU
9HUIDKUHQ ,Q GHU 3HVWL]LGDQDO\WLN ZLUG GDIU XD GLH *UDYLPHWULH JHQXW]W >@>@>@
'LHVHV 9HUIDKUHQ LVW DXIJUXQG GHU *HQDXLJNHLW QXU EHL KRKHQ 0DWUL[JHKDOWHQ DQZHQGEDU
'DKHU ZXUGH GLH *UDYLPHWULH LQ GHU YRUOLHJHQGHQ $UEHLW QXU GXUFKJHIKUW XP GHQ






)U GHQ 1DFKZHLV YRQ /LSLGEHVWDQGWHLOHQ ZXUGH GLH HWDEOLHUWH XQG PLW JHULQJHQ .RVWHQ




PLW 0RO\EGDWRSKRVSKRUVlXUH EHVSUKW ZREHL GLH XQJHVlWWLJWHQ /LSLGH EHL KRKHQ
7HPSHUDWXUHQ R[LGLHUHQ XQG JOHLFK]HLWLJ 0RO\EGlQ9, ]X 0RO\EGlQ,9 UHGX]LHUW ZLUG























3RVLWLRQ          




















F>PJPO@          




'LHHLQ]HOQHQ6SRWVGHU(L0DWUL[ZXUGHQPLWKLOIH YRQ6WDQGDUGV ]XJHRUGQHW $EE'LH
,GHQWLIL]LHUXQJGHUJHOEHQXQGRUDQJHQ)DUEVWRIIH&DURWLQRLGHHUIROJWHYRUGHP%HVSUKHQ
PLW 0RO\EGDWRSKRVSKRUVlXUH %H]JOLFK GHU 7ULDF\OJO\FHULGH NRQQWHQ VHSDUDWH 6SRWV IU
*O\FHU\OWULROHDW XQG *O\FHU\OWULOLQROHDW GHWHNWLHUW ZHUGHQ 'DV VWHULVFK YROXPLQ|VHUH
*O\FHU\OWULOLQROHDW ZLHV HLQH NU]HUH /DXIVWUHFNH JHJHQEHU GHP VWHULVFK ZHQLJHU
UDXPJUHLIHQGHQ*O\FHU\OWULROHDWDXI,P*HJHQVDW]GD]XUHLFKWHQGLHVWHULVFKHQ8QWHUVFKLHGH
]ZLVFKHQ GHU IUHLHQ )HWWVlXUH /LQROVlXUH XQGgOVlXUH QLFKW DXV XP XQWHU GHQ JHZlKOWHQ
%HGLQJXQJHQ FKURPDWRJUDSKLVFK JHWUHQQW ]X ZHUGHQ ,QVJHVDPW NRQQWHQ PLWWHOV '&
3KRVSKROLSLGH UHWHQWLRQ IDFWRU  &DURWLQRLGH  IUHLHV &KROHVWHULQ  IUHLH




PJPO IU IUHLHV &KROHVWHULQ  PJPO IU 7ULDF\OJO\FHULGH PJPO IU
&KROHVWHULQHVWHU XQG PJPO IU IUHLH )HWWVlXUHQ VRZLH 3KRVSKROLSLGH 8QWHU







,P %HUHLFK GHU /LSLGDQDO\WLN LVW GLH '& HLQ 6WDQGDUGYHUIDKUHQ ]XU ,VROLHUXQJ XQG
&KDUDNWHULVLHUXQJ YHUVFKLHGHQHU /LSLGNODVVHQ >@>@>@ $XFK LQQHUKDOE GHU
3HVWL]LGDQDO\WLNZLUGGLH'&DQJHZDQGW(LQHUVHLWVZLUGGLH'&DNWXHOO]XU'HWHNWLRQHLQ]HOQHU
:LUNVWRIINODVVHQ XQG 0HWDEROLWHQ VRZLH ]XU 8QWHUVFKHLGXQJ V\QWKHWLVFKHU XQG QDWUOLFKHU
3HVWL]LGH HLQJHVHW]W >@ $QGHUVHLWV ZXUGH GLH '& LQ )RUP HLQHU SODQDUHQ 63( DOV
5HLQLJXQJVVFKULWW LQ GHU 3HVWL]LGDQDO\WLN NU]OLFK YRQ 2HOOLJ HW DO EHVFKULHEHQ >@
>@>@ ,Q GHU YRUOLHJHQGHQ )RUVFKXQJVDUEHLW ZXUGH GLH '& GDJHJHQ ]XU




























    






    
 *&0606XQG/&0606  '&E]Z*UDYLPHWULH 
    
 6ROO:')±  6ROO(IIHNWLYH0DWUL[DEWUHQQXQJ 
    
$EE $OOJHPHLQHV9RUJHKHQZlKUHQGGHU0HWKRGHQHQWZLFNOXQJ
'LH(UPLWWOXQJGHU:LHGHUILQGXQJVUDWHQ:')XQGUHODWLYHQ6WDQGDUGDEZHLFKXQJHQ56'
HUIROJWH MHZHLOV LQ HLQHU'RSSHOEHVWLPPXQJRKQH0DWUL[HLQIOXVV =XU'RWLHUXQJZXUGH HLQH
0LVFKO|VXQJ PLW  /&JlQJLJHQ  *&JlQJLJHQ 3HVWL]LGHQ XQG VHFKV ,QGLNDWRU3&%V
JHQXW]W'LH(QGNRQ]HQWUDWLRQEHWUXJSJOZDVEHLJ3UREHSURPO0HVVO|VXQJJNJ
XQG GDPLW GHP YLHUIDFKHQ 6WDQGDUG5+* HQWVSULFKW /DXW .DSLWHO  VLFKHUWH GLHVH
.RQ]HQWUDWLRQGLHHLQGHXWLJH,GHQWLIL]LHUXQJDOOHU$QDO\WHQ'LH4XDQWLIL]LHUXQJHUIROJWHLQ






QJ$XIDUEHLWXGHUYRU'RWLHUXQJEHL$QDO\WHQGHV3HDN IOlFKH:')   









'DV =LHO GHU ([WUDNWLRQ LVW GLH YROOVWlQGLJH hEHUIKUXQJ DOOHU $QDO\WHQ DXV GHU
8QWHUVXFKXQJVSUREH LQ GDV ([WUDNWLRQVPLWWHO ,Q GHU 5FNVWDQGVDQDO\WLN KDEHQ VLFK
XQWHUVFKLHGOLFKH ([WUDNWLRQVYHUIDKUHQ HWDEOLHUW GLH VLFK LQVEHVRQGHUH LP =HLW XQG
$UEHLWVDXIZDQG XQWHUVFKHLGHQ 6FKWWHOH[WUDNWLRQ  ([WUDNWLRQPLWWHOV +RPRJHQLVLHUVWDE 
0DWUL[ 6ROLG 3KDVH 'LVSHUVLRQ  6R[KOHW([WUDNWLRQ >@>@>@>@ $XIJUXQG ]DKO





7URFNQXQJVPLWWHOQ LQ HLQHP 0|UVHU PLWWHOV 3LVWLOO 'LHVH 9RUJHKHQVZHLVH VLFKHUW PLOGH
([WUDNWLRQVEHGLQJXQJHQ ]% 5DXPWHPSHUDWXU QRUPDOHU /XIWGUXFN ,P *HJHQVDW] GD]X
N|QQHQ WKHUPRODELOH $QDO\WHQ EHL GHU 6R[KOHW([WUDNWLRQ EHZXVVWH 7HPSHUDWXUHUK|KXQJ
([WUDNWLRQ PLWWHOV +RPRJHQLVLHUVWDE 7HPSHUDWXUDQVWLHJ EHL KRKHQ *HVFKZLQGLJNHLWHQ
LQVEHVRQGHUH EHL IDVHULJHQ 0DWUL]HV XQG GHU 6FKWWHOH[WUDNWLRQ PLW QDFKIROJHQGHU





XQSRODUHUJHZDFKVHQHU5FNVWlQGHDXV IHWWKDOWLJHQXQG IDVHULJHQ/HEHQVPLWWHOQ WLHULVFKHU
+HUNXQIWLVW$QVFKOLHHQGZLUGGDVULHVHOIlKLJH*HPLVFKLQHLQH*ODVVlXOHEHUJHIKUWXQG
GLH ([WUDNWLRQ JHVWDUWHW 'XUFK GLH 063' N|QQHQ KRKH :DVVHUJHKDOWH GHU 3UREH ZLH
EHLVSLHOVZHLVHEHL(LHUQ>@YROOVWlQGLJYRUGHU([WUDNWLRQGXUFK7URFNQXQJVPLWWHO
JHEXQGHQ ZHUGHQ 'DPLW ZHUGHQ 9HUOXVWH VHKU SRODUHU K\GURSKLOHU 3HVWL]LGH EHL GHU
([WUDNWLRQ PLW RUJDQLVFKHQ /|VXQJVPLWWHOQ PLQLPLHUW >@>@ )HUQHU ZHUGHQ QLFKW
UHSURGX]LHUEDUH (IIHNWHZlKUHQG GHU 3UREHQUHLQLJXQJ GLH ]% GXUFK YDULLHUHQGH:DVVHU
JHKDOWHSRODUHU63(0DWHULDOLHQDXIWUHWHQ >@>@>@ UHGX]LHUW'DUEHUKLQDXVZLUGGLH
*HIDKU GHU K\GURO\WLVFKHQ 6SDOWXQJ HLQLJHU $QDO\WHQ LP *&6\VWHP GXUFK YHUEOLHEHQH
:DVVHUUHVWH LP LQML]LHUWHQ([WUDNW HOLPLQLHUW >@>@$XIJUXQGGHUEHVFKULHEHQHQ9RUWHLOH
ZLUGGLH063'LQGHU')*60HWKRGH]XU$XIDUEHLWXQJYRQIHWWKDOWLJHQ/HEHQVPLWWHOQPLW
KRKHP :DVVHUJHKDOW HPSIRKOHQ >@ XQG HUIROJUHLFK LQ GHU $QDO\WLN YRQ 3HVWL]LGHQ
7LHUDU]QHLPLWWHOQ 0\NRWR[LQHQ $FU\ODPLG XQG EURPLHUWHQ )ODPPVFKXW]PLWWHOQ LQ /HEHQV
PLWWHOQ7LHUJHZHEHQRGHU3IODQ]HQPDWHULDOLHQHLQJHVHW]W>@>@>@>@







'D VWDUN SRODUH /|VXQJVPLWWHO XQSRODUH $QDO\WHQ XQG VWDUN XQSRODUH /|VXQJVPLWWHO SRODUH




1HEHQ GHQ LQ GHU /LWHUDWXU EHVFKULHEHQHQ /|VXQJVPLWWHOQ ZXUGHQ YHUVFKLHGHQH
.RPELQDWLRQHQDXVSRODUHQXQGXQSRODUHQ/|VXQJVPLWWHOQJHWHVWHWZREHLGLH0LVFKEDUNHLW
GLH JU|WH +HUDXVIRUGHUXQJ GDUVWHOOWH $ONRKROH XQG (( ZLUNWHQ DOV 9HUPLWWOHU ]ZLVFKHQ
SRODUHQ XQG XQSRODUHQ /|VXQJVPLWWHOQ %HLVSLHOVZHLVH PLVFKWHQ VLFK Q+H[DQ((0H&1








(LQ .ULWHULXP ELOGHWH GLH PLW GHP /|VXQJVPLWWHO NRH[WUDKLHUWH 0DWUL[:lKUHQG EHL HLQHP
YRUZLHJHQGSRODUHQ$QDO\WVSHNWUXPP|JOLFKVWZHQLJHXQSRODUH0DWUL[EHVWDQGWHLOHH[WUDKLHUW
ZHUGHQVROOHQ>@LVWEHLIHWWKDOWLJHQWLHULVFKHQ/HEHQVPLWWHOQHLQHYROOVWlQGLJH)HWWH[WUDNWLRQ
HUZQVFKW GD GDPLW GLH DXVUHLFKHQGH ([WUDNWLRQ GHU VWDUN XQSRODUHQ 5FNVWlQGH
VLFKHUJHVWHOOW ZLUG 8P GLH (IIHNWLYLWlW GHU )HWWH[WUDNWLRQ ]X EHZHUWHQ ZXUGHQ J
6FKZHLQHVFKPDO]PLWJ1D62XQGJ6DQGYHUULHEHQPLW MHZHLOVPODXVJHZlKOWHU
/|VXQJVPLWWHO H[WUDKLHUW XQG QDFK $EEODVHQ GHU /|VXQJVPLWWHO GLH 7URFNQXQJVUFNVWlQGH
JUDYLPHWULVFK HUPLWWHOW 'D 6FKPDO] ]X  DXV )HWW EHVWHKW NDQQ DXV GHP
7URFNQXQJVUFNVWDQG DXI GLH )HWWH[WUDNWLRQ JHVFKORVVHQ ZHUGHQ 'XUFK /|VXQJVPLWWHO
JHPLVFKHPLWHLQHPKRKHQXQSRODUHQ$QWHLONDQQGDV)HWWHEHQVRYROOVWlQGLJZLHPLWUHLQHP
&\FORKH[DQ H[WUDKLHUW ZHUGHQ $EE :LHGHUILQGXQJVYHUVXFKH GXUFKJHIKUW PLW GLHVHQ
([WUDNWLRQVPLWWHOQHUJDEHQKRKH$XVEHXWHQXQSRODUHU$QDO\WHQ0LWGHPLQGHU4X(&K(56



























VRZLH GDV 9ROXPHQ GHV ([WUDNWLRQVPLWWHOV ZXUGHQ LQ 5LFKWXQJ :LUWVFKDIWOLFKNHLW XQG
3UDNWLNDELOLWlWRSWLPLHUW






















)XOOVFDQ0RGXV YHUPHVVHQ ZXUGH *HJHQEHU GHP UHLQHQ /|VXQJVPLWWHO ZDUHQ NHLQH
9HUXQUHLQLJXQJHQIHVWVWHOOEDU
'LH=HUVW|UXQJGHU3UREHQVWUXNWXUEHUXKWEHLGHU9HUUHLEXQJPLWWHOV3LVWLOOLP*HJHQVDW]]XU
=HUNOHLQHUXQJ PLWWHOV +RPRJHQLVLHUVWDE 6FKHUNUlIWH DXI 6FKHU XQG 0DKONUlIWHQ
,QVEHVRQGHUH EHL WLHULVFKHQ IDVHULJHQ /HEHQVPLWWHOQ ZLH )LVFK RGHU )OHLVFK YHUVWlUNW GHU
=XVDW]YRQVRJHQDQQWHQ6FKOHLIPLWWHOQZLH6DQGGLH=HUVW|UXQJVRGDVVVLFKGLH3UREHDXI
GHP 6FKOHLIPLWWHO IHLQ YHUWHLOW GLH 3UREHQREHUIOlFKH YHUJU|HUW ZLUG XQG GLH ([WUDNWLRQV
HIIL]LHQW VWHLJW >@ >@ 2EZRKO VLFK (LHU DXFK RKQH ]XVlW]OLFKH 6FKOHLIPLWWHO JXW LQ
*HJHQZDUWYRQ1D62YHUWHLOHQLVWGLH=XJDEHYRQ6DQGZLFKWLJXPHLQULHVHOIlKLJHVYRQ
GHP ([WUDNWLRQVPLWWHO JXW GXUFKGULQJEDUHV 0DKOJXW ]X HU]HXJHQ 'HU 9HUJOHLFK YRQ
IHLQN|UQLJHP6HHVDQGXQGJUREN|UQLJHP4XDU]VDQGEHOHJWHHLQHK|KHUH3DFNXQJVGLFKWHGHV
0DKOJXWHVLQGHU*ODVVlXOHPLW6HHVDQGZRGXUFKVLFKGLH:LHGHUKROEDUNHLWYHUEHVVHUWH'D




DXFK ]XP &OHDQXS HLQJHVHW]W ZHUGHQ >@ >@ 7KHRUHWLVFK HUVFKHLQW GLHVH .RPELQDWLRQ
YLHOYHUVSUHFKHQGSUDNWLVFKNRQQWHQGXUFKGLH=XJDEHYRQ&0DWHULDO MHGRFK LQHLJHQHQ
([SHULPHQWHQNHLQHJOHLFKEOHLEHQGHQ:')GHU*&JlQJLJHQ$QDO\WHQHU]LHOWZHUGHQ'LHVH




IU GLH 3HVWL]LGDQDO\WLN JDOW >@ JHKW GHU 7UHQG KHXW]XWDJH ]X LPPHU QLHGULJHUHQ
3UREHQHLQZDDJHQ>@ZREHL]7JDOVUHODWLYKRKH3UREHQPHQJHDQJHVHKHQZHUGHQ>@
,P+LQEOLFN DXI ,GLH IROJHQGHQ5HLQLJXQJVVFKULWWH ,, GDV=LHO HLQ3UREHQlTXLYDOHQW YRQ
JPO ]X HUUHLFKHQ VRZLH ,,, PLQGHVWHQV PO (QGH[WUDNW ]X HUKDOWHQ XP VRPLW GLH
+DQGKDEXQJ GHU 0HWKRGH LP 5RXWLQHEHWULHE ]X HUOHLFKWHUQ ZXUGH IU (LHU HLQH
3UREHQHLQZDDJH YRQ J JHZlKOW 8P LQQHUKDOE YRQ ±PLQ HLQ ULHVHOIlKLJHV













%HL EHLGHQ([SHULPHQWHQZXUGHQ GXUFKVFKQLWWOLFK  DOOHU $QDO\WHQ LQ GHQ HUVWHQ PO
([WUDNW QDFKJHZLHVHQ 9HUHLQ]HOW NRQQWHQ :LUNVWRIIH LQ GHQ ZHLWHUHQ PO TXDQWLIL]LHUW
ZHUGHQ DOOHUGLQJV QXUPLW HLQHP$QWHLO YRQ ± GHU HUPLWWHOWHQ *HVDPWNRQ]HQWUDWLRQ
'DEHLVWLHJGLH$Q]DKOGHU$QDO\WHQGLHLP%HUHLFKYRQ±POZLHGHUJHIXQGHQZXUGHQ
PLWGHUHUK|KWHQ)OXVVUDWH'DUDXVNDQQJHVFKOXVVIROJHUWZHUGHQGDVVQLHGULJHUH)OXVVUDWHQ





LQ GHQHQ ODXW /DQGHVXQWHUVXFKXQJVDQVWDOW 'UHVGHQ XQSRODUH ,QGLNDWRU3&%V XQG ''7
QDFKJHZLHVHQZRUGHQZDUHQF ±JNJ(UQHXWZXUGHQGLHK|FKVWHQ.RQ]HQWUDWLRQHQ
LQGHQHUVWHQPOXQGQXUYHUKlOWQLVPlLJQLHGULJH*HKDOWHLQGHQZHLWHUHQPOHUPLWWHOW
=XU 8QWHUVXFKXQJ SRODUHU JHZDFKVHQHU 5FNVWlQGH VWDQGHQ NHLQH WLHULVFKHQ 3UREHQ ]XU
9HUIJXQJZHVKDOEHLQ$SIHOPLWEHUVFKULWWHQHP5+*YRQ2PHWKRDWORJ.2:XQG
'LPHWKRDWORJ.2:XQWHUVXFKWZXUGH%HLGH3HVWL]LGHZXUGHQYRUUDQJLJLQGHQHUVWHQ
PO JHULQJH*HKDOWH LQ GHQZHLWHUHQ PO EHVWLPPW 'LHVHV ([SHULPHQW ZXUGH ]XGHP
DXVJHZHLWHW LQGHP GLH $SIHO3UREH QDFK GHU ([WUDNWLRQPLW PO &+(( ]XVlW]OLFK PLW
[PO0H&1H[WUDKLHUWZXUGHXPP|JOLFKHYHUEOLHEHQH3HVWL]LGPHQJHQ]XHUIDVVHQ
-HGRFKZXUGHQDXFKPLWGHPSRODUHUHQ/|VXQJVPLWWHONHLQH]XVlW]OLFKHQ0HQJHQGHUSRODUHQ


































4XLQPHUDF XQG 0&3$ ORJ .2: NRQQWHQ QLFKW GHWHNWLHUW ZHUGHQ :HLWHUKLQ HUJDEHQ






























]XUFNJHIKUW ZHUGHQ GLH YHUPXWOLFK QLFKW DXVUHLFKW XP GLHVH $QDO\WHQ YROOVWlQGLJ ]X
H[WUDKLHUHQ'HUS+:HUWHLQHUH[WUDKLHUWHQ(L3UREHEHWUXJa±HUPLWWHOWPLW ,QGLNDWRU





,Q GHU YRUOLHJHQGHQ$UEHLW ZXUGH HLQ 3UREHQlTXLYDOHQW YRQ  J3UREH SURPO0HVVO|VXQJ





5RWDWLRQVYHUGDPSIHUQ HLQ GHXWOLFKHU =HLWJHZLQQ UHVXOWLHUW -HGRFK HLJQHQ VLFK 7XUER9DS
*HUlWH QLFKW IU 9ROXPLQD !PO ZHVKDOE LQ GHQ HWDEOLHUWHQ 0HWKRGHQ >@ >@
5RWDWLRQVYHUGDPSIHUHLQJHVHW]WZHUGHQ'HUJHULQJH3UREHQDQVDW]GHUQHXHQ$XIDUEHLWXQJV
PHWKRGH XQG GHU UHVXOWLHUHQGH QLHGULJH /|VXQJVPLWWHOYHUEUDXFK HUP|JOLFKHQ GHQ
YROOVWlQGLJHQ 9HU]LFKW DXI 5RWDWLRQVYHUGDPSIHU 'XUFK (LQVDW] ]ZHLHU 7XUER9DS6\VWHPH
NRQQWHQ ]XP HLQHQ 9ROXPLQD ELV ]X PO XQG ]XP DQGHUHQ 9ROXPLQD ELV ]X PO
NRQ]HQWULHUWZHUGHQ
7XUER9DS*HUlWH VLQG XD PLW HLQHP :DVVHUEDG DXVJHVWDWWHW =XU %HXUWHLOXQJ
XQWHUVFKLHGOLFKHU:DVVHUEDGWHPSHUDWXUHQ&&&ZXUGHHLQH0LVFKO|VXQJPLW
$QDO\WHQLQ&+((YRQPODXIPO(QGNRQ]HQWUDWLRQ SJOEHLGHQMHZHLOLJHQ
7HPSHUDWXUHQ HLQJHHQJW 'XUFK GLH 7HPSHUDWXUHUK|KXQJ UHGX]LHUWH VLFK GLH 'DXHU YRQ
PLQ EHU PLQ DXI PLQ +LQVLFKWOLFK GHU:')ZLUNWH VLFK GLH HUK|KWH7HPSHUDWXU
LQVEHVRQGHUH DXI GLH OHLFKW IOFKWLJHQ*&JlQJLJHQ $QDO\WHQ XQG ZHQLJHU DXI GLH VFKZHU
IOFKWLJHQ/&JlQJLJHQ3HVWL]LGHDXV6RZXUGHQEHLGHU*&$QDO\WHQ:')9HUOXVWH
EHLHLQHU:DVVHUEDGWHPSHUDWXUYRQ&E]Z&YHU]HLFKQHW'LH:')YRQ+&%VDQN
YRQ  & DXI   & E]Z   & 6FKOLHOLFKZXUGH ]XJXQVWHQ GHU
















GHP /|VXQJVPLWWHOJHPLVFK VHOEVW EHL & QLFKW 'DKHU ZXUGH YRU GHP $XVIULHUHQ GDV
/|VXQJVPLWWHO &+(( HQWIHUQW GHU 5FNVWDQG LQ 0H&1 DXIJHQRPPHQ XQG LQ HLQHQ




P|JOLFK =XP 1DFKZHLV ZXUGH GHU &+(((L([WUDNW PLW  *&JlQJLJHQ $QDO\WHQ
DXIJHVWRFNWPLW0H&1XPJHO|VWEHU1DFKWDXVJHIURUHQXQGGHUhEHUVWDQGSJOPLWWHOV












'LH *3& LVW ]XU /LSLGDEWUHQQXQJ QDFK ZLH YRU GLH 0HWKRGH GHU :DKO >@ >@ >@
*UXQGVlW]OLFK EDVLHUW GLH *3& DXI GHP VWHULVFKHQ $XVVFKOXVV LQ $EKlQJLJNHLW YRQ GHU
0ROHNOJU|H'LH*U|HLVWGDEHLHLQH)XQNWLRQDXV)RUPXQG9ROXPHQGHU0ROHNOHVRGDVV
QLFKW DOOHLQ GDV 0ROHNXODUJHZLFKW GLH *U|HQDXVVFKOXVVFKURPDWRJUDSKLH EHHLQIOXVVW
'HQQRFKNDQQGDV0ROHNXODUJHZLFKW ]XP$EVFKlW]HQ GHU(OXWLRQVEHUHLFKH KHUDQJH]RJHQ
ZHUGHQ(VNDQQYHUHLQIDFKWJHVDJWZHUGHQGDVVLQGHU*U|HQDXVVFKOXVVFKURPDWRJUDSKLH
]XQlFKVW GLH KRFKPROHNXODUH0DWUL[ LQ GHQ$EIDOO JHOHLWHW XQG DQVFKOLHHQGGDV(OXDW GHU
QLHGULJPROHNXODUHQ$QDO\WHQDXIJHIDQJHQZLUG>@>@'LHZHVHQWOLFKHQ9RUWHLOHGHU*3&




QXU IU HLQ VHKU EHJUHQ]WHV $QDO\WVSHNWUXP EHUHLWV 9RUVFKOlJH >@ >@ >@ (LQH







'LH KRFKPROHNXODUH 0DWUL[ VROO P|JOLFKVW HIIHNWLY DEJHWUHQQW ZHUGHQ RKQH GLH ]X
EHVWLPPHQGHQ :LUNVWRIIH ]X YHUOLHUHQ >@ $XV GLHVHP *UXQG PXVVWHQ ]XQlFKVW GLH
(OXWLRQVEHUHLFKH GHU 3IODQ]HQVFKXW]PLWWHO VRZLH GHU 0DWUL[EHVWDQGWHLOH HUPLWWHOW ZHUGHQ
'D]XZXUGHHLQH0LVFKO|VXQJPLW$QDO\WHQLQ&+((F SJOLQGLH*3&LQML]LHUW
GDV(OXDWLQPO6FKULWWHQ]ZLVFKHQXQGPODXIJHIDQJHQXQGQDFKGHP(LQHQJHQGLH
:') EHVWLPPW =XVlW]OLFK ZXUGHQ GLH ]HLWLJ XQG VSlW HOXLHUHQGHQ 3HVWL]LGH LQ NOHLQHUHQ
)UDNWLRQHQ]ZLVFKHQ±POXQG±POXQWHUVXFKW'LHHLQ]HOQHQ(OXWLRQVEHUHLFKH
VLQGLP$QKDQJ'7DEDXIJHIKUW'LHIUKHOXLHUHQGHQ$QDO\WHQNRUUHOLHUWHQPLWKRKHQ
0ROHNXODUJHZLFKWHQ 0*! 'D 'D]X JHK|UWHQ ,YHUPHFWLQ (OXWLRQ DE PO
)OXEHQGLDPLG$FULQDWKULQ0HWDIOXPL]RQ)LSURQLO)LSURQLOVXOIRQ1RYDOXURQXQG&\KDORWKULQ
ODPEGD MHZHLOV (OXWLRQ DE  PO 'LH ELV  PO HOXLHUHQGHQ 3HVWL]LGH $PLQRS\UDOLG


















)U GLH (UPLWWOXQJ GHU (OXWLRQVEHUHLFKH GHU YHUVFKLHGHQHQ /LSLGNODVVHQ ZXUGHQ (L XQG













IUHLHV &KROHVWHULQ IUHLH )HWWVlXUHQ XQG &KROHVWHULQHVWHU ZXUGHQ VSlWHUH PLW YLHOHQ
3HVWL]LGNODVVHQYHUJOHLFKEDUH(OXWLRQVEHUHLFKHHUPLWWHOW7DE
8PGHQ%HJLQQ GHU6DPPHOSKDVHJHQDXHU IHVW]XOHJHQZXUGHQ IQI)UDNWLRQHQ ]ZLVFKHQ
±PO XQG ± PO XQWHUVXFKW 7DE 'LH ([SHULPHQWH XPIDVVWHQ , GLH
%HVWLPPXQJGHVJUDYLPHWULVFKHQ7URFNQXQJVUFNVWDQGHV ,, GLH%HZHUWXQJGHU ,QWHQVLWlW
GHU 7ULDF\OJO\FHULG%DQGHQ GHU'& YRQ(L XQG6FKZHLQHVFKPDO]([WUDNWHQ VRZLH ,,, GLH
(UPLWWOXQJGHU:')YRQ*&JlQJLJHQ$QDO\WHQ'LH0DWUL[EHODVWXQJGHU(OXDWHVDQNMH







*3&6DPPHOIUDNWLRQ 75>@ 7$*LQ'& 9HUOXVWHGHU*&$QDO\WHQ
:')>PO@ >PLQ@ 6FKPDO] (L 6FKPDO] (L
± ±     
± ±     
± ±     $FULQDWKULQ)LSURQLO
± ±     $FULQDWKULQ)LSURQLO
± ±     $FULQDWKULQ)LSURQLO








HPSILHKOW (V ZXUGHQ ]ZHL 7HIORQ6SULW]HQILOWHU GLH YRUZLHJHQG LQ GHU 5FNVWDQGVDQDO\WLN
HLQJHVHW]W ZHUGHQ PLWHLQDQGHU YHUJOLFKHQ , &KURPDILO;WUD YRQ 0DFKHU\1DJHO XQG ,,
5RWLODER6SULW]HQILOWHU YRQ 5RWK %HLGH )LOWHU HUZLHVHQ VLFK PLW &+(( DOV IUHL YRQ
9HUXQUHLQLJXQJHQ'LH$XVZLUNXQJGHU)LOWUDWLRQDXI$QDO\WHQZXUGHJHWHVWHWLQGHPHLQH
0LVFKO|VXQJ LQ &+(( F  SJO ILOWULHUW XQG QDFK 06060HVVXQJHQ JHJHQ GLH
XQEHKDQGHOWH 5HIHUHQ] DXVJHZHUWHW ZXUGH $XIJUXQG GHU GXUFKJlQJLJ KRKHQ XQG
ZLHGHUKROEDUHQ:')DOOHU:LUNVWRIIHNRQQWHQ$GVRUSWLRQHQDQGHQ)LOWHUQDXVJHVFKORVVHQ



























J E]Z  J )HWW SUR$OLTXRWH XQWHUVXFKW 'D]XZXUGH QDFK GHQ0DWUL[/lXIHQ UHLQHV






F  SJO XQG HLQHUVHLWV HLQH )UDNWLRQ YRQ ±PO QDFK GHU 6DPPHOSKDVH XQG
DQGHUHUVHLWV HLQ VLFK DQVFKOLHHQGHU 6SOODXI PLW &+(( DXI GLH $QZHVHQKHLW YRQ
:LUNVWRIIHQ PLWWHOV 06060HVVXQJHQ JHSUIW ,Q EHLGHQ ([SHULPHQWHQ NRQQWHQ GLH




'LH )LOWUDWLRQ ZLUNWH VLFK QLFKW QDFKWHLOLJ DXI GLH $QDO\WLN DXV 'LH RSWLPDOH *3&
,QMHNWLRQVPHQJH EHWUXJ PO HLQHV (L([WUDNWHVPLW HLQHP 3UREHQlTXLYDOHQW YRQ JPO
ZRGXUFK NHLQH&DUU\RYHU(IIHNWH YRQ/LSLGHQDXIWUDWHQ9LHU VWDUNSRODUH$QDO\WHQZLHVHQ
&DUU\RYHU(IIHNWHDXI
 :LHGHUILQGXQJVUDWHQXQG:LHGHUKROEDUNHLWHQ
'LH (LJQXQJ GHU RSWLPLHUWHQ YHUNOHLQHUWHQ *3& ZXUGH DQKDQG GHU :') XQG GHU
:LHGHUKROEDUNHLWHQ YRQ  *&JlQJLJHQ XQG  /&JlQJLJHQ :LUNVWRIIHQ JHSUIW 'D]X
ZXUGHQPOHLQHUSJO0LVFKO|VXQJLQ&+((LQGDV*3&6\VWHPLQML]LHUWGLH)UDNWLRQ












IU  /&JlQJLJH 3HVWL]LGH:') HU]LHOW ZXUGHQ 'D]X ]lKOWHQ VRZRKO VHKU ]HLWLJ
(OXWLRQ DE  PO ,YHUPHFWLQ DOV DXFK VSlW HOXLHUHQGH $QDO\WHQ (OXWLRQ ELV PO
$PLQRS\UDOLG &ORS\UDOLG 7RSUDPH]RQ 4XLQPHUDF GLH PLW GHU JHZlKOWHQ 6DPPHOSKDVH
±POQXUDQWHLOVZHLVHHUIDVVWZHUGHQNRQQWHQ'LH:LHGHUILQGXQJVYHUOXVWHGHUVWDUN
SRODUHQ $QDO\WHQ ]% 'LFDPED 7HSUDOR[LGLP N|QQHQ ]XGHP DXI :HFKVHOZLUNXQJHQ
]ZLVFKHQGHQ3HVWL]LGHQGHP7UlJHUPDWHULDOXQGGHUPRELOHQ3KDVH]XUFNJHIKUWZHUGHQ
>@ :HLWHUKLQ EHOHJWHQ GLH 8QWHUEHIXQGH YRQ 'LVXOIRWRQ XQG )HQWKLRQR[RQ LQ
=XVDPPHQKDQJPLWGHQhEHUEHIXQGHQYRQ'LVXOIRWRQVXOIR[LGXQG)HQWKLRQR[RQVXOIR[LGGLH
2[LGDWLRQGLHVHU$QDO\WHQZlKUHQGGHU*3&'LHEHUHLWVYRQ0DVWRYVNDHWDOEHVFKULHEHQH
2[LGDWLRQ EHJUQGHWH GLH $UEHLWVJUXSSH PLW GHP UHODWLY ODQJHQ .RQWDNW GHU 7KLRHWKHU
3HVWL]LGHPLWGHU((HQWKDOWHQHQPRELOHQ3KDVHZlKUHQGGHU*3&>@
,Q HLQHU IQIIDFKHQ %HVWLPPXQJ KDEHQ  GHU  $QDO\WHQ GLH /HLVWXQJVNULWHULHQ GHU






















































([SUHVV*3&6lXOH YRQ $QWHF >@ *3&0HWKRGH GHU /8$ 'UHVGHQ %HUHFKQXQJ   JUDYLPHWULVFKHU 6FKPDO]







PRGLIL]LHUWHQ *3& EHWUXJ ±PO ±PLQ LP *HJHQVDW] ]X ±PO
±PLQ EHL GHU NODVVLVFKHQ*3& 'DPLW LVW GHU /DXI]HLWJHZLQQ GXUFK GLH UHGX]LHUWH
6lXOHQGLPHQVLRQ PLW PLQ YHUJOHLFKVZHLVH JHULQJ GLH /|VXQJVPLWWHOHLQVSDUXQJ EHWUlJW
MHGRFKPO'XUFK9HUULQJHUXQJGHV9ROXPHQVGHU6DPPHOSKDVH YRQPODXIPO








)HWWDEWUHQQXQJ ]X GRNXPHQWLHUHQ XQG DQGHUHUVHLWV ZXUGHQ GLH :') GHU *&JlQJLJHQ
(QWZLFNOXQJGHU3UREHQDXIDUEHLWXQJVPHWKRGH 

$QDO\WHQ EHVWLPPW 'LH NODVVLVFKH *3&0HWKRGH ]LHOWH YRUUDQJLJ DXI GLH HIIHNWLYH )HWW





YRUOLHJHQGHQ $UEHLW ]XVlW]OLFK GDV 9HUKDOWHQ YRQ  LQVEHVRQGHUH /&JlQJLJHQ $QDO\WHQ
ZlKUHQG GHU *3& XQWHUVXFKW 'DYRQ HUIOOWHQ  3HVWL]LGH GLH :LHGHUILQGXQJVNULWHULHQ
ZlKUHQG GLH VHKU SRODUHQ:LUNVWRIIH 'LFDPED $PLQRS\UDOLG &ORS\UDOLG XQG 7RSUDPH]RQ
VRZLH GDV KRFKPROHNXODUH ,YHUPHFWLQ XQG GDV R[LGDWLRQVHPSILQGOLFKH )HQWKLRQR[RQ
:')XQG)HQWKLRQR[RQVXOIR[LG:')!DXIZLHVHQ
'XUFKGLH0RGLIL]LHUXQJGHUNODVVLVFKHQ*3&NRQQWHQPO/|VXQJVPLWWHOHLQJHVSDUWXQG





GLH HLQIDFKH$QZHQGEDUNHLW GHU KRKH*UDG GHU$XWRPDWLVLHUXQJ GHUPLQLPLHUWH=HLW XQG
$UEHLWVDXIZDQG VRZLH GLH (LQVSDUXQJ YRQ /|VXQJVPLWWHOQ LP *HJHQVDW] ]X NODVVLVFKHQ
9HUIDKUHQZLHGHU)OVVLJ)OVVLJ([WUDNWLRQ1DFKGHU*3&YHUEOLHEHQEHLGHU$XIDUEHLWXQJ
YRQ(LHUQJ)HWWPO0HVVO|VXQJ'XUFKHLQHQDFKIROJHQGH63(VROOWHQLQVEHVRQGHUHGLH







































)U GLH([SHULPHQWHZXUGHQ MH PJ0DWHULDO LQ HLQH*ODVVlXOH HLQJHZRJHQPLW PO
0H&1 NRQGLWLRQLHUW PO ([WUDNW DXIJHJHEHQ PLW PO 0H&1 HOXLHUW XQG GDV (OXDW
DQVFKOLHHQG DXI  PO HLQJHHQJW 0H&1 ZXUGH DOV (OXWLRQVPLWWHO DXVJHZlKOW DXIJUXQG
,VHLQHU JHULQJHQ (OXWLRQVNUDIW JHJHQEHU GHQ DE]XWUHQQHQGHQ XQSRODUHQ /LSLGHQ XQG
,,ZHJHQVHLQHU(LJQXQJIUGLHQDFKIROJHQGH*&XQG/&$QDO\VH>@,,,=XGHPEHOHJWHQ
/LWHUDWXUVWXGLHQ GLH YHUVFKLHGHQH (OXWLRQVPLWWHO YHUJOLFKHQ GDVV 36$ LQ .RPELQDWLRQ PLW
0H&1GLHK|FKVWH5HWHQWLRQYRQIUHLHQ)HWWVlXUHQDXIZLHV>@>@


























3RVLWLRQ        











,  PJ & EHZLUNWHQ HLQH YROOVWlQGLJH $EWUHQQXQJ YRQ &KROHVWHULQHVWHUQ






ZLUNHQ ,,, 'LH 9HUZHQGXQJ YRQ & XQG 36$ HUP|JOLFKWH HLQH .RPELQDWLRQ GHU
5HLQLJXQJVHIIHNWH(VZXUGHMHGRFKGHXWOLFKGDVVGLHHLQJHVHW]WH0HQJHPJ&XQG
PJ 36$ ]X JHULQJ ZDU XP IUHLHV &KROHVWHULQ XQG IUHLH )HWWVlXUHQ YROOVWlQGLJ ]X
HOLPLQLHUHQ ,9 *&% WUHQQWH DOOH XQWHUVXFKWHQ /LSLGNODVVHQ PLW $XVQDKPH YRQ IUHLHQ
)HWWVlXUHQ XQG 3KRVSKROLSLGHQ ]X  DE 'HU $GVRUSWLRQVPHFKDQLVPXV GHV
XQVSH]LILVFKHQ0DWHULDOVEHUXKWDXI/RQGRQ'LVSHUVLRQVNUlIWHQ>@HLQHUVSH]LHOOHQ)RUPGHU
YDQ GHU :DDOV.UlIWH ZREHL 'LSROH GXUFK GLH 6FKZDQNXQJHQ GHU /DGXQJVGLFKWH JURHU
0ROHNOHZLH*UDSKLWNRKOH LQGX]LHUWZHUGHQ >@ 99,=VHSXQG=VHS UHVXOWLHUWHQ LQ






SRVLWLYH /DGXQJ GHV =LUNRQLXP$WRPV HUNOlUW ZHUGHQ GDV DOV (OHNWURQHQSDDUDN]HSWRU
/HZLVVlXUH IXQJLHUWXQG.RPSOH[HPLW(OHNWURQHQSDDUGRQDWRUHQ /HZLVEDVHQELOGHW >@
>@ >@ $XV GLHVHP *UXQG DGVRUELHUHQ HOHNWURQHQUHLFKH /LSLGH ZLH IUHLH )HWWVlXUHQ
3KRVSKROLSLGHXQG&DURWLQRLGHDQGHQ=U2PRGLIL]LHUWHQ.LHVHOJHOHQ
'LH EHVFKULHEHQHQ (UJHEQLVVH GHU NRQYHQWLRQHOOHQ 63(0DWHULDOLHQ HQWVSUHFKHQ GHQ
/LWHUDWXUDQJDEHQ>@>@>@>@>@'LHVH7KHPDWLNZXUGH]%HLQJHKHQGYRQ



















































=U2PRGLIL]LHUWHQ .LHVHOJHOHQ ZXUGHQ DXIIlOOLJ YLHOH :LUNVWRIIH  ±  QLFKW GHWHNWLHUW





]XP 9HUOXVW ]DKOUHLFKHU 3IODQ]HQVFKXW]PLWWHO ZREHL LQVEHVRQGHUH SODQDUH $QDO\WHQ ZLH
&KLQRPHWKLRQDW &RXPDSKRV RGHU +&% DXI GHP0DWHULDO GXUFK /RQGRQ'LVSHUVLRQVNUlIWH
]XUFNJHKDOWHQ ZXUGHQ 'LH =U2EHVFKLFKWHWHQ 3KDVHQ UHVXOWLHUWHQ LQ GHXWOLFKHQ
$GVRUSWLRQVHIIHNWHQ JHJHQEHU 7ULD]ROHQ XQG $FHWDWHQ 6R NRQQWHQ PLW NHLQHU GHU =U2
0RGLILNDWLRQHQ DN]HSWDEOH :') IU )OXWULDIRO 3URWKLRFRQD]ROGHVWKLR 7ULDGLPHQRO
&\SURFRQD]RO 7HEXFRQD]RO E]Z IU %URPSURS\ODW XQG &KORUEHQ]LODW HU]LHOW ZHUGHQ ,P
*HJHQVDW] GD]X HUJDEHQ (SR[LFRQD]RO 7HWUDFRQD]RO 3URSLFRQD]RO XQG )OXVLOD]RO QXU
9HUOXVWHPLW=VHSXQG=VHS'LH:')9HUOXVWHGHU7ULD]ROHE]Z$FHWDWHODVVHQVLFKGXUFK
GLH IUHLHQ (OHNWURQHQSDDUH GHU 6WLFNVWRIIDWRPH LQQHUKDOE GHV DURPDWLVFKHQ +HWHUR]\NOXV










HLQ K|KHUHU 5HLQLJXQJVHIIHNW HU]LHOW DOV PLW 36$ & E]Z 36$& 6R EHULFKWHWHQ
3LDWNRZVNDHWDOYRQYLVXHOOVDXEHUHUHQ(L([WUDNWHQ>@5DMVNLHWDO>@E]Z6WHQHUVRQHW
DO >@ NRQQWHQ GXUFK )XOOVFDQ8QWHUVXFKXQJHQ HLQH JHULQJHUH 0DWUL[EHODVWXQJHQ EHL
$YRFDGRXQG0DQGHOE]Z5LQGHUQLHUH([WUDNWHQIHVWVWHOOHQ6XJLWDWHHWDOEHOHJWHQ]XGHP


















:LHGHUILQGXQJVYHUOXVWHQ EHL GHU %HWUDFKWXQJ YRQ  3HVWL]LGHQ DXI *UXQGODJH HLQHU
PRGLIL]LHUWHQ -DSDQLVFKHQ$QDO\VHPHWKRGHPLW =VHS E]Z =VHS&'HPQDFKZXUGHQ
EHLVSLHOVZHLVH7ULD]ROHXQG$FHWDWHQLFKWRGHUQXUVHKUVFKOHFKW:')GHWHNWLHUWZDV
GXUFK HLJHQH (UJHEQLVVH EHVWlWLJW ZXUGH 'LH /LWHUDWXUDQJDEHQ EH]LHKHQ VLFK DXI GLH
9DOLGLHUXQJGHUNRPSOHWWHQ0HWKRGHGLHHLJHQHQ([SHULPHQWHEHWUDFKWHQGDJHJHQQXUGHQ
(LQIOXVV GHU 63( PLW GHQ YHUVFKLHGHQHQ =VHS3KDVHQ 'DEHL UHVXOWLHUWHQ KRKH
$GVRUSWLRQVYHUOXVWHXDYRQ&22+KDOWLJHQ9HUELQGXQJHQXQG7ULD]ROHQ.DSLWHO
ZRGXUFK GDV $QDO\WVSHNWUXP YRQ 0XOWLPHWKRGHQ EHJUHQ]W ZLUG )U GLH DXVVFKOLHOLFKH
$QDO\VH YRQ &\FORGLHQHQ ,QGLNDWRU3&%V ZHLWHUHQ 2UJDQRFKORUYHUELQGXQJHQ XQG
3\UHWKURLGHQ LQ IHWWKDOWLJHQ0DWUL]HVZUGHQVLFKGLH=VHS0DWHULDOLHQDXIJUXQGGHUJXWHQ
:') XQG GHV KRKHQ5HLQLJXQJVHIIHNWHV VHKU JXW HLJQHQ'LH KRKH)HWWDEWUHQQXQJ GXUFK
=U2EHVFKLFKWHWH.LHVHOJHOHN|QQWH]XGHPLQ(LQ]HOPHWKRGHQJHQXW]WZHUGHQ





'LH 63( ZXUGH LP +LQEOLFN DXI GDV (OXWLRQVPLWWHO GLH .RPELQDWLRQ GHU )HVWSKDVHQ GHQ
DXIJHJHEHQHQ ([WUDNW XQG GDV 9HUKlOWQLV GHU HLQJHVHW]WHQ0HQJHQ ]XQlFKVW IU GLH*&
JlQJLJHQ $QDO\WHQ RSWLPLHUW 36$ &KURPDERQG 'LDPLQR 0DFKHU\1DJHO XQG &
'LVFRYHU\ '6& 6XSHOFR HUZLHVHQ VLFK DOV IUHL YRQ 9HUXQUHLQLJXQJHQ ZHVKDOE EHLGH
(QWZLFNOXQJGHU3UREHQDXIDUEHLWXQJVPHWKRGH 

)HVWSKDVHQ RKQH YRUKHULJH 5HLQLJXQJ GLUHNW IU GLH 63( YHUZHQGHW ZXUGHQ =XP
6LFKHUVWHOOHQGHUPD[LPDOHQ%LQGXQJVNDSD]LWlWXQGUHSURGX]LHUEDUHU(UJHEQLVVHEHLQKDOWHQ
DOOH 63(([SHULPHQWH GHU YRUOLHJHQGHQ $UEHLW GDV JOHLFKH /|VXQJVPLWWHO IU GLH
.RQGLWLRQLHUXQJVRZLHIUGLH([WUDNWDXIJDEH
'LH([SHULPHQWH]XU$XVZDKOGHU)HVWSKDVHQHUJDEHQIUGLH0HKUKHLWGHUXQWHUVXFKWHQ*&

































&36$ /LSLGH DE]XWUHQQHQ LQ GHU QDFKVWHKHQGHQ 5HLKHQIROJH DE 0H2+K|FKVWHU
5HLQLJXQJVHIIHNWORJ.2:!0H&1!(LVHVVLJLQ0H&1!((
-HSRODUHUGDV/|VXQJVPLWWHOXPVRJHULQJHU LVWGLH(OXWLRQVNUDIWJHJHQEHUGHU XQSRODUHQ
0DWUL[ XQG XPVR VWlUNHU LVW GLH 5HWHQWLRQ GHU /LSLGH 7URW] GHU K|KHUHQ 3RODULWlW HLQHV
(LVHVVLJ0H&1(OXHQWHQLP*HJHQVDW]]XUHLQHP0H&1VDQNGHU5HLQLJXQJVHIIHNWYRQ36$








'LH (OXWLRQVPLWWHO HUJDEHQ LQ %H]XJ DXI GLH :') *&JlQJLJHU :LUNVWRIIH HLQH NRQWUlUH
5HLKHQIROJH$EE((K|FKVWH$Q]DKOGHU:LUNVWRIIHPLWDN]HSWDEOHQ:')!(LVHVVLJ
LQ0H&1!0H&1!!0H2+-HXQSRODUHUGLH(OXWLRQVPLWWHOXPVRK|KHUGLH(OXWLRQVNUDIW
JHJHQEHU*&JlQJLJHQ YRUUDQJLJ XQSRODUHQ$QDO\WHQ'DV SRODUH0H2+EHHLQWUlFKWLJWH
]XGHPGLH&KURPDWRJUDSKLHGHU*&$QDO\WHQZHVKDOEHLQ/|VXQJVPLWWHODXVWDXVFKQDFKGHU
63(QRWZHQGLJZlUH'HU=XVDW]YRQ(LVHVVLJ]X0H&1YHUULQJHUWHGHXWOLFKGDV7DLOLQJGHU
LQ UHLQHP 0H&1 KlXILJ YHUEUHLWHUWHQ 3HVWL]LGH ZLH 1LWURIHQ &KLQRPHWKLRQDW XQG
&\SURFRQD]RO$OVEHVWP|JOLFKHU.RPSURPLVV]ZLVFKHQDN]HSWDEOHQ:')GHU0HKUKHLWGHU














































































































GDVVPLW PJ&GDV IUHLH&KROHVWHULQXQGPLW PJ36$GLH IUHLHQ)HWWVlXUHQGHV




















GHQQRFK ]X RSWLPLHUHQ ZXUGH GDV QDFKWUlJOLFKH $QVlXHUQ GHV HLQJHHQJWHQ 63((OXDWHV
XQWHUVXFKW 'DIU ZXUGHQ  SJO0LVFKO|VXQJHQ LQ 0H&1 PLW XQWHUVFKLHGOLFKHQ
6lXUHDQWHLOHQYRQ(LVHVVLJXQG$PHLVHQVlXUHKHUJHVWHOOWXQGPLWWHOV
*&0606YHUPHVVHQ'LHMHZHLOLJHQ3HDNIOlFKHQGHU*&JlQJLJHQ:LUNVWRIIHZXUGHQ
PLW GHQHQ GLH LQ UHLQHP 0H&1 UHVXOWLHUWHQ 5HIHUHQ] SUR]HQWXDO YHUJOLFKHQ 1DFK
(UIDKUXQJHQ LQ GHU *& VLQG )OlFKHQVFKZDQNXQJHQ YRQ  RKQH 0DWUL[HLQIOXVV QLFKW
XQJHZ|KQOLFK ZHVKDOE GLH %HZHUWXQJ LQ GUHL .DWHJRULHQ HUIROJWH , 3HDNIOlFKHQ GXUFK
6lXUH]XVDW] !  GHU 3HDNIOlFKHQ LQ UHLQHP0H&1 ,, 6FKZDQNXQJ GHU 3HDNIOlFKHQ
XQG,,,3HDNIOlFKHQGXUFK6lXUH]XVDW]hEHUHLQ'ULWWHOGHU$QDO\WHQZHLVW
GXUFK GDV $QVlXHUQ HUK|KWH 3HDNIOlFKHQ DXI $EE -HGRFK QLPPW PLW VWHLJHQGHU
6lXUHNRQ]HQWUDWLRQ XQG 6lXUHVWlUNH $PHLVHQVlXUH S.$  ! (LVHVVLJ S.$ GLH
$Q]DKO GHU QHJDWLY EHHLQIOXVVWHQ:LUNVWRIIH ]X'LH EHVWHQ(UJHEQLVVHZXUGHQPLW 





     



























EHWD&\KDORWKULQODPEGD $FULQDWKULQ )OXYDOLQDW XQG'HOWDPHWKULQ 1DFKWHLOLJZLUNWHQ VLFK
 (LVHVVLJ LQ 0H&1 QXU DXI 3LULPLSKRVPHWK\O $OGULQ 3&% 7RO\OIOXDQLG XQG
'LFKORIOXDQLGDXV'DGLHFKURPDWRJUDSKLVFKHQ9RUWHLOHEHUZRJHQZHUGHQGLH63(([WUDNWH
QDFKWUlJOLFKDXI(LVHVVLJLQ0H&1DQJHVlXHUW
























    



























GXUFK 0H2+ HLQ KRKHU 5HLQLJXQJVHIIHNW GHU 6lXUH]XVDW] YHUPLQGHUW MHGRFK GLH
:LUNXQJVZHLVHYRQ36$'LHGDPLWLP/&([WUDNWYHUEOHLEHQGHQ)HWWVlXUHQEHHLQWUlFKWLJHQ
GLH /&$QDO\VH DOOHUGLQJV QXU PDUJLQDO 'HU *UXQG VLQG GLH VSlWHQ (OXWLRQVEHUHLFKH YRQ
3DOPLWLQ 6WHDULQ XQG gOVlXUH DE FD PLQ ZRGXUFK OHGLJOLFK PLW $YHUPHFWLQ %D








& QRWZHQGLJ ZDUHQ $EE 0|JOLFKHUZHLVH ZUGHQ (LQVDW]PHQJHQ !PJ GLH
LJH (QWIHUQXQJ YRQ &KROHVWHULQ HUP|JOLFKHQ MHGRFK VWHKHQ GHU JHULQJIJLJHQ
9HUEHVVHUXQJGLHK|KHUHQ0DWHULDONRVWHQXQGYDGLHK|KHUH(OXWLRQV]HLW!KJHJHQEHU
'LH :') F SJO ZDUHQ XQDEKlQJLJ YRQ GHQ HLQJHVHW]WHQ 0HQJHQ 'HU 9HUVXFK







































)U GLH 9ROXPHQDQSDVVXQJ GHV (OXWLRQVPLWWHOV ZXUGHQ GLH (OXWLRQVEHUHLFKH GHU  /&















/|VXQJVPLWWHO IU GLH .RQGLWLRQLHUXQJ GLH $XIJDEH XQG GLH (OXWLRQ )ROJOLFK PVVWH GHU
&+((([WUDNWQDFKGHU*3&XPJHO|VWZHUGHQ(VZXUGHXQWHUVXFKWZHOFKHQ(LQIOXVVGDV
/|VXQJVPLWWHOGHVDXIJHJHEHQHQ([WUDNWHVDXIGHQ5HLQLJXQJVHIIHNWKDWXQGRE]XJXQVWHQ
HLQHU ]HLWRSWLPLHUWHQ+DQGKDEXQJGHU&+((([WUDNW GLUHNW YHUZHQGHWZHUGHQNDQQ'D]X
ZXUGH HLQ (L([WUDNW QDFK GHU *3& , LQ &+(( XQG XPJHO|VW LQ ,, 0H&1 E]Z ,,,
(LVHVVLJ LQ0H2+MHZHLOV3b JPODXIGLH*&63(6lXOH.DSLWHOE]Z
/&63(6lXOH .DSLWHO  JHJHEHQ $QKDQG GHU '& ZXUGH GHXWOLFK GDVV GXUFK GLH
GLUHNWH$XIJDEHHLQHV&+((([WUDNWHVYDIUHLHV&KROHVWHULQ&KROHVWHULQHVWHUXQG7ULDF\O
JO\FHULGH ZHQLJHU JXW DEJHWUHQQW ZHUGHQ DOV XQWHU GHQ RSWLPLHUWHQ %HGLQJXQJHQ
9HUDQWZRUWOLFKLVWGLHKRKH(OXWLRQVNUDIWYRQ&+((JHJHQEHUGHQXQSRODUHQ/LSLGHQ'DKHU
LVW GDV 8PO|VHQ GHV*3&([WUDNWHV XQXPJlQJOLFK 8P GHQ $UEHLWVDXIZDQG GHU $QDO\VH






DXI GHQ 5HLQLJXQJVHIIHNW GHU 63( XQWHUVXFKW 'HU 3UR]HVV GHV 8PO|VHQV LP 7XUER9DS































































5HLQLJXQJVHIIHNW JHJHQEHU 7ULDF\OJO\FHULGHQ &KROHVWHULQ XQG &KROHVWHULQHVWHUQ 'HU
HLQJHHQJWH&+((([WUDNW VROOWHPLQGHVWHQV[PLWaPO0H&1QDFKJHVSOWXQGHUQHXW
HLQJHHQJW ZHUGHQ $EE 3RV  XP IU HLQH RSWLPDOH 5HLQLJXQJ &+(( DQQlKHUQG
YROOVWlQGLJDXVGHP([WUDNW]XHQWIHUQHQ







LQ GHPXQSRODUHUHQ&+(( O|VHQ'HU1LHGHUVFKODJZDU DXIJUXQGGHVKRKHQ&KROHVWHULQ
JHKDOWHVPJJ>@W\SLVFKIUGLH$XIDUEHLWXQJYRQ(LHUQXQGILHOGHXWOLFKJHULQJHU
EHLP8PO|VHQYRQ0DNUHOHQ6FKPDO]6DKQHXQG*HIOJHOH[WUDNWHQDXV
'HU /|VXQJVPLWWHODXVWDXVFK GHV *3&([WUDNWHV YRQ &+(( ]X 0H&1 LVW IU GLH
QDFKIROJHQGHQ 63(V QRWZHQGLJ XP GHQ 5HLQLJXQJVHIIHNW JHJHQEHU IUHLHP &KROHVWHULQ
&KROHVWHULQHVWHUQ XQG 7ULDF\OJO\FHULGHQ ]X YHUEHVVHUQ 'HU $UEHLWVDXIZDQG GHU QHXHQ
0HWKRGHUHGX]LHUWVLFKGXUFK9HUZHQGXQJGHVVHOEHQ0H&1([WUDNWHVIUEHLGH63(6lXOHQ
 :LHGHUILQGXQJVUDWHQ










+LQVLFKWOLFK GHU :') HUIOOWHQ  GHU *& XQG  GHU /&JlQJLJHQ :LUNVWRIIH GLH
$N]HSWDQ]NULWHULHQ $EE /HGLJOLFK GUHL *&3HVWL]LGH 1LFRWLQ 3LULPLSKRVPHWK\O
3DUDR[RQPHWK\O NRQQWHQXQWHUGHQJHJHEHQHQ%HGLQJXQJHQQLFKW GHWHNWLHUWZHUGHQ )U
&KLQRPHWKLRQDW UHVXOWLHUWHQ DXIJUXQG GHU QDFKJHZLHVHQHQ $GVRUSWLRQ DQ 36$ 9HUOXVWH
0HWKR[\FKORU ,SURGLRQ 'HOWDPHWKULQ XQG 3URSDUJLW HUJDEHQ VFKOHFKW ZLHGHUKROEDUH
hEHUEHIXQGHZREHLGLH6FKZDQNXQJHQYHUPXWOLFKDXI9HUXQUHLQLJXQJHQLP$QDO\VHV\VWHP



































$QDO\WVSHNWUXP ]X HUIDVVHQ XQG GLH )HWWPDWUL[ HIIHNWLY DE]XWUHQQHQ 'LH QHXH 0HWKRGH
EHVWHKWDXVGHQHLQ]HOQHQRSWLPLHUWHQ3UREHQDXIDUEHLWXQJVVFKULWWHQJHPl.DSLWHOGLH

















 o o 


'HPHQWVSUHFKHQG UHVXOWLHUWH GLH LQ $EE VFKHPDWLVFK GDUJHVWHOOWH XQG LP $QKDQJ (
GHWDLOOLHUWEHVFKULHEHQH$QDO\VHPHWKRGH


















 4XDQWLWDWLYHhEHUIKUXQJLQPO0HVVNROEHQPLW&+((                

 








































































































































/|VXQJVPLWWHODXVWDXVFK IKUWH ]X HLQHU 9HUULQJHUXQJ GHV IUHLHQ &KROHVWHULQV GHU
7ULDF\OJO\FHULGH XQG&KROHVWHULQHVWHU'LH GUHL /LSLGNODVVHQZXUGHQQDFKIROJHQG GXUFK GLH
63(VPLW&DQQlKHUQGYROOVWlQGLJDEJHWUHQQW(QWVSUHFKHQGGHULQ.DSLWHOHUPLWWHOWHQ
1DFKZHLVJUHQ]HQ ZXUGHQ VRPLW PLQG  GHU 7ULDF\OJO\FHULGH  GHV IUHLHQ
&KROHVWHULQVXQGPLQGGHU&KROHVWHULQHVWHULQ(LHUQZlKUHQGGHU3UREHQDXIDUEHLWXQJ
HQWIHUQW 'DV *&63((OXDW HQWKLHOW OHGLJOLFK QRFK JHULQJH 0HQJHQ DQ &DURWLQRLGHQ GLH
MHGRFK DXIJUXQG LKUHU JHULQJHQ )OFKWLJNHLW 6LHGHSXQNW ! & QLFKW PLW *&$QDO\WHQ
LQWHUIHULHUHQVROOWHQ>@,P/&63((OXDW0H2+(LVHVVLJNRQQWHQGLH&DURWLQRLGHLQGHV
GXUFKGLHDEVFKOLHHQGH=HQWULIXJDWLRQHQWIHUQWZHUGHQHVYHUEOLHEHQQXU IUHLH)HWWVlXUHQ





































































63( ,9 PO  (LVHVVLJ LQ 0H2+ /&63( XQG 9 UXQG  PO YHUVFKLHGHQHU
/|VXQJVPLWWHOIUGDV8PXQG1DFKVSOHQ]ZLVFKHQGHQ0HWKRGHQVFKULWWHQ]XVDPPHQ(V
UHVXOWLHUWHLQ3UREHQlTXLYDOHQWYRQJ(LSURPO0HVVO|VXQJZHOFKHVGLH%HUHFKQXQJGHU
$QDO\WJHKDOWH LQ %H]XJ DXI GLH (LQZDDJH VRZLH GLH %HUHFKQXQJ GHU .RQ]HQWUDWLRQHQ GHU
.DOLEULHUSXQNWHLQGHU5RXWLQHDQDO\WLNVWDUNYHUHLQIDFKW=XGHPNRQQWHQPLWGHUYRUJHVWHOOWHQ
0HWKRGHVHFKV3UREHQDQHLQHP$UEHLWVWDJKDXIJHDUEHLWHWZHUGHQVRGDVVGLH0606
0HVVXQJHQ EHU 1DFKW VWDWWILQGHQ XQG GLH (UJHEQLVVH LQQHUKDOE YRQ K PLW K
$XVZHUWXQJYRUOLHJHQ
(VZXUGHHLQH0HWKRGH]XU3UREHQDXIDUEHLWXQJYRQ(LHUQHQWZLFNHOWGLHDXIGLH(UIDVVXQJ




'LH 9DOLGLHUXQJ JHK|UW ]X HLQHP XPIDQJUHLFKHQ 4XDOLWlWVVLFKHUXQJVV\VWHP XP GLH
9HUJOHLFKEDUNHLWYRQ$QDO\VHHUJHEQLVVHQLQGHU5FNVWDQGVDQDO\WLNVLFKHU]XVWHOOHQ'DV=LHO
GHU 9DOLGLHUXQJ LVW GDV (UEULQJHQ ÄHLQHV HIIHNWLYHQ 1DFKZHLVHV GDVV GLH MHZHLOLJHQ
$QIRUGHUXQJHQ HLQHV EHVWLPPWHQ 9HUZHQGXQJV]ZHFNV HUIOOW VLQG³>@ XP VRPLW GLH
=XYHUOlVVLJNHLW GHU 0HWKRGH LQ GHU 5RXWLQHDQDO\WLN DE]XVLFKHUQ 'LH 'XUFKIKUXQJ XQG
%HXUWHLOXQJGHU9DOLGLHUXQJHUIROJWHDXIGHU%DVLVGHV6$17('RNXPHQWHV>@
'LH XQWHUVXFKWHQ 9DOLGLHUXQJVSDUDPHWHU XPIDVVWHQ GLH /LQHDULWlW 6SH]LILWlW :')
:LHGHUKROEDUNHLW XQGGLH%HVWLPPXQJVJUHQ]H LQ%H]XJDXI*&XQG/&HUIDVVEDUHU
3HVWL]LGH XQG ,QGLNDWRU3&%V $XIJUXQG GHV HUZHLWHUWHQ 3HVWL]LGVSHNWUXPV GHV




3HVWL]LGH 0HWKDFULIRV $YHUPHFWLQ%D XQG %E XQWHUVXFKW )U GLH 9DOLGLHUXQJ ZXUGHQ




/LQHDULWlW GHU 0HVVJHUlWH *&0606 /&0606 GK GLH OLQHDUH .RUUHODWLRQ GHU
6LJQDOLQWHQVLWlWHQ GHU HLQ]HOQHQ $QDO\WHQ LQ $EKlQJLJNHLW YRQ GHU .RQ]HQWUDWLRQ 'LH
/LQHDULWlWZXUGH IU3HVWL]LGH LP%HUHLFK±JNJXQG IU ,QGLNDWRU3&%V LP%HUHLFK
±JNJJHWHVWHW'HU OLQHDUH=XVDPPHQKDQJZLUG LQGHU5FNVWDQGVDQDO\WLN KlXILJ
EHUGDV%HVWLPPWKHLWVPD5!GHILQLHUW$QKDQJ&,P*HJHQVDW]GD]XVFKOlJW
GDV6$17('RNXPHQWGLH%HZHUWXQJGHU/LQHDULWlWDQKDQGGHU5HVLGXHQYRU$QKDQJ&
ZHOFKH GLH'LIIHUHQ] GHU HUPLWWHOWHQ.RQ]HQWUDWLRQ ]XU EHUHFKQHWHQ.RQ]HQWUDWLRQ ODXW GHU
OLQHDUHQ5HJUHVVLRQVJOHLFKXQJEHVFKUHLEW'DEHLJLOWQXUGHU.RQ]HQWUDWLRQVEHUHLFKDOVOLQHDU
IUGHQGLHHLQ]HOQHQ5HVLGXHQZHQLJHUDOVDEZHLFKHQ>@(LQ9HUJOHLFKGHUEHLGHQ
$QVlW]H UHVXOWLHUWH LQ HLQHP VLJQLILNDQW JU|HUHQ /LQHDULWlWVEHUHLFK IU GLH 0HKUKHLW GHU
$QDO\WHQGXUFKGLH%HZHUWXQJPLWWHOV5'LH%HXUWHLOXQJDQKDQGGHU5HVLGXHQHUJDEMHGRFK








$EVWlQGH GHU HLQ]HOQHQ 3XQNWH HLQHU .DOLEULHUJHUDGHQ GHQ )DNWRU QLFKW EHUVFKUHLWHQ
VROOWHQ/HGLJOLFK'LFDPEDXQG3URSDUJLWZLHVHQNHLQHQOLQHDUHQ=XVDPPHQKDQJDXIZDVDXI











VRZRKO JDV DOV DXFK IOVVLJNHLWVFKURPDWRJUDSKLVFK XQWHUVXFKW ZXUGHQ 'HU 5HDJHQ]LHQ






ZDUHQ GLH 6LJQDOLQWHQVLWlWHQ GHXWOLFK QLHGULJHU DOV  GHU 6LJQDOH GLH IU GLH JOHLFKHQ




FKURPDWRJUDSKLVFKHQ $QIRUGHUXQJHQ EH]JOLFK GHU 5HWHQWLRQV]HLW7ROHUDQ] YRQ PLQ
VRZLH GLH PDVVHQVSHNWURPHWULVFKHQ )RUGHUXQJHQ HLQHU PD[LPDOHQ 9DULDELOLWlW GHU ,RQHQ
YHUKlOWQLVVHYRQZXUGHQYRQDOOHQ:LUNVWRIIHQHUIOOW
'LH hEHUSUIXQJ GHV 5HDJHQ]LHQ XQG GHV (L%OLQGZHUWV EHVWlWLJWHQ GLH HIIHNWLYH
,GHQWLIL]LHUXQJDOOHUQDFK]XZHLVHQGHQ$QDO\WHQPLWWHOV*&0606XQG/&0606
 :LHGHUILQGXQJVUDWHQXQG:LHGHUKROEDUNHLW
'LH %HXUWHLOXQJ GHV $QDO\VHYHUIDKUHQV HLQVFKOLHOLFK GHU 3UREHQDXIDUEHLWXQJ XQG GHV
0HVVYHUIDKUHQVHUIROJWDQKDQGGHUSUR]HQWXDOHQhEHUHLQVWLPPXQJGHVHUPLWWHOWHQ:HUWHV
PLW GHP5HIHUHQ]ZHUW :') XQG DQKDQG GHU:LHGHUKROEDUNHLW GHU HLQ]HOQHQ 0HVVZHUWH
56' $XIJUXQG GHV EUHLWHQ $QDO\WVSHNWUXPV XQG GHU PDQJHOQGHQ 9HUIJEDUNHLW YRQ
5HIHUHQ]PDWHULDOLHQ EHUXKHQ 9DOLGLHUXQJHQ LQ GHU 3HVWL]LGDQDO\WLN YRUUDQJLJ DXI
$XIVWRFNXQJVH[SHULPHQWHQ
)U GLH 3HVWL]LGH EHWUXJ GLH GRWLHUWH .RQ]HQWUDWLRQ   XQG JNJ GD IU  GHU
XQWHUVXFKWHQ$QDO\WHQ5+*VYRQ±JNJLQ+KQHUHLHUQIHVWJHOHJWVLQG>@=XVlW]OLFK
XPIDVVWH GLH 9DOLGLHUXQJ ,QGLNDWRU3&%VPLW GHQ /HYHOV   XQG JNJ DXIJUXQG GHV
IHVWJHVHW]WHQ +|FKVWJHKDOWHV YRQ QJJ )HWW IU GLH 6XPPH GHU ,QGLNDWRU3&%V LQ







.DOLEULHUXQJ 'LH /HLVWXQJVNULWHULHQ GHV 6$17( 'RNXPHQWHV VFKOLHHQ :') LP %HUHLFK














$XIDUEHLWXQJVEHGLQJXQJHQ VRZLH GLH.RUUHNWXU GHU:')PLWKLOIH HLQHV LVRWRSHQPDUNLHUWHQ
6WDQGDUGVHVVHQWLHOO>@>@0D[LPDOVHFKVGHU*&JlQJLJHQ3HVWL]LGHHUJDEHQLQGHQ





































GLHV GXUFK GLH KRKH +\GURO\VH(PSILQGOLFKNHLW YRQ 3URSDUJLW LP *&6\VWHP HUNOlUW
ZHUGHQ>@
,P0LWWHO HUIOOWHQ  GHU  JHWHVWHWHQ /&JlQJLJHQ 3HVWL]LGH GLH:').ULWHULHQ $FKW
JNJ VHFKV JNJ E]Z GUHL JNJ $QDO\WHQ NRQQWHQ MHGRFK QLFKW GHWHNWLHUW
ZHUGHQGDUXQWHUYRUDOOHP.RPSRQHQWHQGLH&22+*UXSSHQHQWKLHOWHQ0D[LPDO]HKQ/&
JlQJLJH$QDO\WHQHUJDEHQ:')XQWHU'LH8UVDFKHQZXUGHQGXUFKGLH8QWHUVXFKXQJ
GHU HLQ]HOQHQ $XIDUEHLWXQJVVFKULWWH HLQJHJUHQ]W =XVDPPHQIDVVHQG NDQQ JHVDJW ZHUGHQ
GDVV YRUUDQJLJ SRODUH 3HVWL]LGH ZLH $PLQRS\UDOLG &ORS\UDOLG 'LFDPED 1LWHQS\UDP XQG
2[\GHPHWRQPHWK\OGLH$N]HSWDQ]NULWHULHQQLFKWHLQKLHOWHQ'LHVNDQQKDXSWVlFKOLFKDXIGLH
XQ]XUHLFKHQGH ([WUDNWLRQVNUDIW YRQ &+(( ZlKUHQG GHU 063' XQG DXI XQHUZQVFKWH
:HFKVHOZLUNXQJHQ GLHVHU $QDO\WHQ ZlKUHQG GHU *3& .DSLWHO  XQG 
]XUFNJHIKUW ZHUGHQ =XGHP ZLHVHQ GLH KRFKPROHNXODUHQ 9HUELQGXQJHQ ,YHUPHFWLQ
$YHUPHFWLQ%DXQG%E]XQLHGULJHDEHUJOHLFKEOHLEHQGH:')DXIGDGLH$QDO\WHQ LP





XQG $]LQSKRVHWK\O HUJDEHQ PLW EHLGHQ $QDO\VHV\VWHPHQ DQQlKHUQG JOHLFKH :') XQG
:LHGHUKROEDUNHLWVGDWHQZRGXUFKGLH9DOLGLHUXQJVSDUDPHWHU]XVlW]OLFKDEJHVLFKHUWZXUGHQ




























.2::') 56' :') 56' :') 56'







3&%         
3&%         
3&%         
3&%         
3&%         

'LH 9DOLGLHUXQJVHUJHEQLVVH ELOGHQ ODXW GHP 6$17( 'RNXPHQW GLH *UXQGODJH IU GLH
%HZHUWXQJ GHU TXDOLWDWLYHQ E]Z TXDQWLWDWLYHQ (LJQXQJ GHU QHXHQ $QDO\VHPHWKRGH IU GLH
5FNVWDQGVDQDO\WLN(LQHTXDQWLWDWLYHDQDO\WLVFKH0HWKRGHHUODXEWGLH(UIDVVXQJGHU$QDO\WHQ
PLW HLQHU :') YRQ ± XQG HLQHU 56' ,Q $XVQDKPHIlOOHQ ZHUGHQ DXFK
QLHGULJHUHDEHUJOHLFKEOHLEHQGH:')WROHULHUWZHQQGLH8UVDFKHGHV9HUOXVWVQDFKJHZLHVHQ
ZXUGH >@ /HW]WHUHV ZXUGH LQ )RUP GHU 9DOLGLHUXQJ GHU HLQ]HOQHQ $XIDUEHLWXQJVVFKULWWH
XQWHUVXFKW 'HPQDFK HUIOOWHQ LQVJHVDPW  GHU  XQWHUVXFKWHQ $QDO\WHQ GLH





0HWKRGH HUODXEW HLQH $XVVDJH EHU GLH $QZHVHQKHLW GHU 5FNVWlQGH >@ VRGDVV LQ
5HDOSUREHQ EHL HLQHP SRVLWLYHQ %HIXQG HLQH JHHLJQHWH 4XDQWLIL]LHUXQJVPHWKRGH
DQJHVFKORVVHQ ZHUGHQ NDQQ 'HPHQWVSUHFKHQG NDQQ GLH QHXH $QDO\VHPHWKRGH IU
'LFKORUYRV 0HWKDFULIRV (WULGLD]RO 3LULPLSKRVPHWK\O XQG 3URSDUJLW DOV TXDOLWDWLYH
6FUHHQLQJPHWKRGH JHQXW]W ZHUGHQ 1HXQ 3HVWL]LGH NRQQWHQ PLW GHU HQWZLFNHOWHQ
$QDO\VHPHWKRGHMHGRFKZHGHUTXDQWLWDWLYQRFKTXDOLWDWLYHUIDVVWZHUGHQ'D]X]lKOWHQSRODUH













(LQ =LHO GHU DPWOLFKHQ .RQWUROOHQ LVW GLH 6LFKHUVWHOOXQJ GHU (LQKDOWXQJ GHU JHVHW]OLFKHQ
9RUJDEHQ >@ XD GHU5+*V (QWVSUHFKHQGPXVV GLH $QDO\VHPHWKRGH JHHLJQHW VHLQ GLH





LVW IU LQVJHVDPW3HVWL]LGHPLQGHVWHQVXPGHQ)DNWRUQLHGULJHUDOVGHU IHVWJHVHW]WH
5+*GHU$QDO\WHQLQ+KQHUHLHUQ>@%HLIQI$QDO\WHQ&KORUGDQFLV&KORUGDQWUDQV(QGULQ
)OXPHWKULQ3URSLFRQD]RONRUUHOLHUWHGLH%HVWLPPXQJVJUHQ]HPLWGHP5+*,P+LQEOLFNDXI
GLH ,QGLNDWRU3&%V ZXUGH JNJ DOV %HVWLPPXQJVJUHQ]H IU GLH HLQ]HOQHQ .RQJHQHUH
HUPLWWHOW GLH VRPLW XQWHUKDOE GHU +|FKVWPHQJH YRQ aJNJ >@ XPJHUHFKQHW DXI
HLQ]HOQH3&%VXQG)ULVFKJHZLFKWOLHJW
'LH HUPLWWHOWHQ %HVWLPPXQJVJUHQ]HQ EHOHJWHQ LQ %H]XJ DXI GLH IHVWJHOHJWHQ 5+*V GLH





HQWVSUHFKHQGGHQ9DOLGLHUXQJVSUREHQDXIJHDUEHLWHW Q  XQGGLHHUPLWWHOWHQ:')RKQH
0DWUL[HLQIOXVVPLWGHQHQGHU(L9DOLGLHUXQJYHUJOLFKHQ'LHHLQ]HOQHQ:')VLQG LP$QKDQJ
)7DEJHOLVWHW
*HQHUHOO ZLHVHQ LQVEHVRQGHUH GLH *&JlQJLJHQ $QDO\WHQ YHUEHVVHUWH 3HDNIRUPHQ XQG
JHVWHLJHUWH6LJQDOLQWHQVLWlWHQGXUFKGHQ0DWUL[(LQIOXVVDXI$XIJUXQGGLHVHV VRJHQDQQWHQ
ÄPDWUL[LQGXFHG FKURPDWRJUDSKLF UHVSRQVH HQKDQFHPHQW HIIHFW³ >@>@ ZXUGHQ GLH
.DOLEULHUSXQNWHGHU9DOLGLHUXQJQLFKW LQUHLQHP/|VXQJVPLWWHOVRQGHUQ LQ0DWUL[KHUJHVWHOOW






$QDO\WHQ ZlKUHQG GHU HLQ]HOQHQ 3UREHQDXIDUEHLWXQJVVFKULWWH GLH RKQH 0DWUL[HLQIOXVV
GXUFKJHIKUWZXUGHQ'HUVLJQLILNDQWH9HUOXVWGHUJHQDQQWHQ3HVWL]LGHNDQQYHUPXWOLFKDXI
GDV$XIVWRFNXQJVYHUIDKUHQ]XUFNJHIKUWZHUGHQZREHLGLH$QDO\WHQKPLWGHU(L0DWUL[
LQ:HFKVHOZLUNXQJ WUDWHQ(V LVW DQ]XQHKPHQGDVV VLFKGLHDONDOLHPSILQGOLFKHQ3HVWL]LGH
7RO\OIOXDQLG 'LFKORIOXDQLG 6SLURGLFORIHQ XQG 'LFDPED >@ GXUFK GHQ QDWUOLFKHQ OHLFKW




(LHUQ VLQG 5FNVWlQGH YRQ &KLQRPHWKLRQDW 'LFKORIOXDQLG 7RO\OIOXDQLG 'LFDPED
6SLURGLFORIHQXQG0&3%LQ(LHUQNDXP]XHUZDUWHQ







$QDO\VHPHWKRGH ZDU GLH 3UD[LVWDXJOLFKNHLW 'D]X JHK|UW GDVV HLQH QHXH0HWKRGH LQ GHU




9DOLGLHUXQJVGDWHQ XQG GHU *HKDOWVEHVWLPPXQJ JHZDFKVHQHU 5FNVWlQGH YHUJOLFKHQ 'LH
QDFKIROJHQGHQ([SHULPHQWHEDVLHUHQDXIGHU')*60HWKRGH0RGXO(GLHPRPHQWDQ
LQGHU/8$'UHVGHQDQJHZDQGWZLUGXQGGHU4X(&K(560HWKRGHQDFK(PSIHKOXQJHQGHV
























































 &PJ  36$PJ  .LHVHOJHOJ
$XIDUEHLWXQJV]HLW
IUVHFKV3UREHQ  &DK  &DPLQ  &DK
5HVXOWLHUHQGHV
3UREHQlTXLYDOHQW  JPO  JPO  JPO

(V ZLUG GHXWOLFK GDVV GHU 9RUWHLO GHU4X(&K(56 0HWKRGH LQ GHP VLJQLILNDQW JHULQJHUHQ
/|VXQJVPLWWHOYHUEUDXFKXQG=HLWDXIZDQG OLHJW'LH')*60HWKRGHZHLVW LP*HJHQVDW]
]XU QHXHQ 3UREHQDXIDUEHLWXQJ XQG ]XU 4X(&K(56 0HWKRGH HLQ ZHVHQWOLFK K|KHUHV
3UREHQlTXLYDOHQW JPO DXI 'LH.RQ]HQWULHUXQJ GHU 3UREHQH[WUDNWH ]LHOWH LQ GHQ HU
-DKUHQ DXI GDV (UIDVVHQ QLHGULJHU 1DFKZHLVJUHQ]HQ DE $XIJUXQG GHU PRGHUQHQ KRFK
VHOHNWLYHQ XQG VHQVLWLYHQ 0606*HUlWH VLQG GLH KRKHQ 3UREHQlTXLYDOHQWH MHGRFK
KHXW]XWDJH LP %HUHLFK GHU 6SXUHQDQDO\WLN QLFKW PHKU QRWZHQGLJ ,P *HJHQWHLO JHKW GLH














































QHXHQ 0HWKRGH LP ')*6(OXDW ± XQG LP 4X(&K(56 ([WUDNW GHWHNWLHUW ZHUGHQ
/HW]WHUHVLVWGDUDXI]XUFN]XIKUHQGDVVZlKUHQGGHU4X(&K(56$XIDUEHLWXQJGLH0HQJH






ZXUGH LP4X(&K(56([WUDNW XQGDOV LQWHQVLYH%DQGH LP')*6(OXDW ±GHWHNWLHUW


















,9 'HU /&([WUDNW GHU QHXHQ 0HWKRGH XQG GHU 4X(&K(56 ([WUDNW ZXUGHQ ]XGHP LP
)XOOVFDQ0RGXVPLWWHOV/&06QDFKYRUKHULJHUSRVLWLYHUXQGQHJDWLYHU,RQLVDWLRQYHUPHVVHQ
'DEHLUHVXOWLHUWHQOHGLJOLFKLP5HWHQWLRQVEHUHLFKQDFKPLQPHKUHUH3HDNVZREHLNHLQH
VLJQLILNDQWHQ 8QWHUVFKLHGH ]ZLVFKHQ EHLGHQ ([WUDNWHQ IHVWJHVWHOOW ZXUGHQ 'LH 6LJQDOH
NRQQWHQGXUFKGHQ9HUJOHLFKPLW6WDQGDUGVGHQ)HWWVlXUHQ]XJHRUGQHWZHUGHQ
,QVJHVDPW NRUUHOLHUWHQ GLH (UJHEQLVVH GHU '& PLW GHQHQ GHU )XOOVFDQ8QWHUVXFKXQJHQ
2EZRKO GLH ')* 6 $XIDUEHLWXQJ GHQ K|FKVWHQ $UEHLWVDXIZDQG HUIRUGHUWH YHUEOLHEHQ
VLJQLILNDQWH &KROHVWHULQPHQJHQ DEHU DXFK JHULQJH *HKDOWH DQ IUHLHQ )HWWVlXUHQ XQG
7ULDF\OJO\FHULGHQ LQGHQUHVXOWLHUHQGHQ(QGH[WUDNWHQ0LWGHU4X(&K(560HWKRGHZXUGHQ
GXUFKGLH([WUDNWLRQPLW0H&1YRQYRUQKHUHLQQXUGHUXQSRODUHQ/LSLGHH[WUDKLHUW.DSLWHO
 ZHVKDOE NHLQH ]HLWLQWHQVLYH ]XVlW]OLFKH 5HLQLJXQJ QRWZHQGLJ LVW XP ]% GLH







































7ULDF\OJO\FHULGH DE]XWUHQQHQ -HGRFK YHUEOLHEHQ LQVEHVRQGHUH IUHLH )HWWVlXUHQ XQG IUHLHV
&KROHVWHULQ LP4X(&K(56([WUDNW ,P*HJHQVDW]]XGHQHWDEOLHUWHQ3UREHQDXIDUEHLWXQJV
PHWKRGHQNRQQWHQPLWGHPHQWZLFNHOWHQ9HUIDKUHQGXUFKGLHPRGLIL]LHUWH*3&XQGRSWLPLHUWHQ
63(V 7ULDF\OJO\FHULGH XQG&KROHVWHULQ DQQlKHUQG YROOVWlQGLJ DEJHWUHQQWZHUGHQ 'LH*&
63(HQWIHUQWH]XGHPIUHLH)HWWVlXUHQ
'LH*&$QDO\VHZLUG LQVEHVRQGHUHGXUFK7ULDF\OJO\FHULGH )HWWWURSIHQ&KROHVWHULQ &DUU\






LQ %H]XJ DXI GDV JNJ/HYHO PLWHLQDQGHU YHUJOLFKHQ ZHUGHQ 'LH GHWDLOOLHUWHQ
9DOLGLHUXQJVHUJHEQLVVHGHUQHXHQ0HWKRGHVLQGLQ.DSLWHOGRNXPHQWLHUW'DZHGHUIU
GLH 4X(&K(56 QRFK IU GLH ')*6 0HWKRGH RIIL]LHOOH YDOLGH 'DWHQ IU GLH 0DWUL[ (L
YRUOLHJHQ ZXUGHQ ]XVlW]OLFK MHZHLOV IQI GRWLHUWH (L3UREHQ XQG HLQH %ODQN3UREH GLH
DQVFKOLHHQGGRWLHUWZXUGH.DOLEULHUSXQNWPLWGHQHQWVSUHFKHQGHQ9HUIDKUHQDXIJHDUEHLWHW
ZLHLP$QKDQJ*XQG*EHVFKULHEHQ'DV:LUNVWRIIVSHNWUXPXPIDVVWH*&$QDO\WHQ
XQG  /&3HVWL]LGH 'HU 4X(&K(56 ([WUDNW ZXUGH VRZRKO PLWWHOV *&0606 DOV DXFK
PLWWHOV/&0606XQWHUVXFKW'LH0HVVO|VXQJHQGHU')*60HWKRGHZXUGHQMHGRFKQXU
PLWKLOIH GHV*&0606 YHUPHVVHQ GD VLFK GLH /|VXQJVPLWWHO GHU (OXDWH QLFKW IU GLH /&
HLJQHWHQ XQG GDV 8PO|VHQ YHUPLHGHQ ZHUGHQ VROOWH (V ZXUGHQ GLH :') XQG GLH
:LHGHUKROEDUNHLWHQHUPLWWHOWGLHLP$QKDQJ*7DEDXVIKUOLFKGRNXPHQWLHUWVLQG
,Q $EE VLQG GLH :') LQ .DWHJRULHQ HQWVSUHFKHQG GHV 6$17( 'RNXPHQWHV
]XVDPPHQJHIDVVW,P+LQEOLFNDXIGLH*&$QDO\WHQHUIOOWHQPLWGHUQHXHQ0HWKRGHGHU
:LUNVWRIIHGDJHJHQPLWGHU')*60HWKRGHQXUXQGPLWGHU4X(&K(560HWKRGH
OHGLJOLFK  GHU :LUNVWRIIH GLH $N]HSWDQ]NULWHULHQ 'HU 9RUWHLO GHU QHXHQ 0HWKRGH
JHJHQEHU GHU ')*6 LVW ]ZHLIHOVRKQH GLHPRGLIL]LHUWH*3& 'XUFK GLH EHZXVVW ]HLWLJ
EHJLQQHQGH 6DPPHOSKDVH N|QQHQ 3\UHWKURLGH ]% )OXYDOLQDWWDX &\KDORWKULQODPEGD
7HIOXWKULQ $FULQDWKULQ RSWLPDOHU HUIDVVW ZHUGHQ 9HUEOHLEHQGH /LSLGH ZHUGHQ QDFKWUlJOLFK
GXUFKGLHYHUVFKLHGHQHQ63(VHQWIHUQW7RO\OIOXDQLGXQG'LFKORIOXDQLGVLQGQXUGXUFKVDXUH
([WUDNWLRQVEHGLQJXQJHQ>@]XH[WUDKLHUHQ1LFRWLQEHQ|WLJWHLQEDVLVFKHV$XIDUEHLWXQJV


















    
    






















































0LW DOOHQ GUHL XQWHUVXFKWHQ 0HWKRGHQ NRQQWHQ VHKU JXW ZLHGHUKROEDUH (UJHEQLVVH HU]LHOW
ZHUGHQ'LHHLQ]LJHQ$XVQDKPHQELOGHWHQ3URSDUJLWXQG3LULPLSKRVPHWK\OQHXHV9HUIDKUHQ
VRZLH7ULIOXUDOLQ&KORUSURSKDP3LFDULGLQXQG7HFQD]HQ4X(&K(56$XIDUEHLWXQJ
'LH:') EHVWlWLJWHQ GDVV VLFK GLH QHXH0HWKRGH IU *&$QDO\WHQ HWZDV EHVVHU DOV GLH
')*6 XQG GHXWOLFK EHVVHU DOV GLH 4X(&K(56 0HWKRGH HLJQHW %H]JOLFK GHU /&




0LW $XIVWRFNXQJVH[SHULPHQWHQ ZHUGHQ 5FNVWlQGH LQ GHU MHZHLOLJHQ 0DWUL[ EHVWP|JOLFK
QDFKJHVWHOOW'LH6LPXODWLRQZLUGMHGRFKQLHJHZDFKVHQH5FNVWlQGHGK3HVWL]LGHGLHVLFK
EHU HLQHQ OlQJHUHQ=HLWUDXP LP/HEHQVPLWWHO DQJHUHLFKHUW KDEHQ YROOVWlQGLJ QDFKVWHOOHQ
N|QQHQ>@ %HLVSLHOVZHLVH N|QQHQ XQNRQWUROOLHUEDUH 5HDNWLRQHQ GHU $QDO\WHQ PLW












0LW DOOHQ GUHL 8QWHUVXFKXQJVPHWKRGHQ NRQQWHQ GLH 3HVWL]LGH 'LHOGULQ /LQGDQ
(QGRVXOIDQVXOIDWXQG)OXTXLQFRQD]ROLGHQWLIL]LHUWZHUGHQ'LH4XDQWLIL]LHUXQJHUIROJWHPLWWHOV






'LH PLWWOHUHQ *HKDOWH YRQ 'LHOGULQ  JNJ XQG /LQGDQ  JNJ ODJHQ LQ HLQHP JXW
TXDQWLIL]LHUEDUHQ .RQ]HQWUDWLRQVEHUHLFK GLH *HKDOWH YRQ (QGRVXOIDQVXOIDW XQG









WUHWHQ XQGGDGXUFKPLW SRODUHQ /|VXQJVPLWWHOQ 4X(&K(56 GHXWOLFK VFKOHFKWHU H[WUDKLHUW
ZHUGHQVROOWHQDOVPLWXQSRODUHQ/|VXQJVPLWWHOQQHXH0HWKRGH')*68PGDV(UJHEQLV















'LHOGULQ /LQGDQ (QGRVXOIDQVXOIDW )OXTXLQFRQD]RO
ORJ.2:    
:')QHX    
:')6    












J@ 1HXH0HWKRGHQHX ')*66 4X(&K(564
9HUJOHLFKPLWHWDEOLHUWHQ3UREHQDXIDUEHLWXQJVPHWKRGHQ 

'LH QLHGULJHQ 56' YRQ MHZHLOV   IU 'LHOGULQ XQG /LQGDQ EHOHJWHQ GLH JXWH








1DFK GHP WKHRUHWLVFKHQ XQG SUDNWLVFKHQ 9HUJOHLFK GHU HQWZLFNHOWHQ 0HWKRGH GHV


















































'LH 9DOLGLHUXQJ EHOHJWH GDVV VLFK GLH ')*6 0HWKRGH IU XQSRODUH $QDO\WHQ XQG GLH
4X(&K(56$XIDUEHLWXQJIUSRODUHUH3HVWL]LGHHLJQHW,P*HJHQVDW]GD]XNRQQWHQPLWGHU
QHXHQ0HWKRGHVRZRKOXQSRODUH*&DOVDXFKSRODUHUH/&:LUNVWRIIHTXDQWLIL]LHUWZHUGHQ
'LH 9DOLGLHUXQJVHUJHEQLVVH EHVWlWLJWHQZHLWHUKLQ GLH 9HUJOHLFKEDUNHLW GHU:') GHU QHXHQ
0HWKRGHPLWGHQ:')GHUSRODUHQ3HVWL]LGHODXWGHU4X(&K(56$XIDUEHLWXQJXQGPLWGHQ
:')GHUXQSRODUHQ$QDO\WHQHQWVSUHFKHQGGHV')*69HUIDKUHQV'LH9HUJOHLFKEDUNHLW




$XV GHQ 9DOLGLHUXQJVHUJHEQLVVHQ NDQQ DEJHOHLWHW ZHUGHQ GDVV GLH QHXH 0HWKRGH GLH
')*60HWKRGH YROOVWlQGLJ HUVHW]HQ NDQQ ZREHL 3\UHWKURLGH PLW GHP HQWZLFNHOWHQ
9HUIDKUHQVRJDUEHVVHUH:')HUJDEHQ=XVlW]OLFK]XUDOWEHZlKUWHQ0HWKRGHNDQQPLWGHU
QHXHQ 0HWKRGH GDV :LUNVWRIIVSHNWUXP XP GLH SRODUHUHQ $QDO\WHQ HUZHLWHUW ZHUGHQ
/DERUDWRULHQ GLH GLH ')*6 0HWKRGH DQZHQGHQ N|QQWHQ RKQH KRKHQ DSSDUDWLYHQ
$XIZDQGGLHDOWEHZlKUWH0HWKRGHGXUFKGDVHQWZLFNHOWH9HUIDKUHQHUVHW]HQXQGVRPLWVFKQHOO
GLHSUlVHQWLHUWHQ9RU]JHQXW]HQ,P*HJHQVDW]]XU4X(&K(560HWKRGHHUODXEWGDVQHXH




(LQ IU GLH5RXWLQHDQDO\WLN HQRUPHU9RUWHLO GHUQHXHQ0HWKRGHJHJHQEHU GHQHWDEOLHUWHQ
9HUIDKUHQ VLQG GLH 9DOLGLHUXQJHQ GHU HLQ]HOQHQ $XIDUEHLWXQJVVFKULWWH 'DGXUFK NRQQWHQ
DQDO\WLVFKH 3UREOHPH GHU :LUNVWRIIH ORNDOLVLHUW XQG GLH (LJQXQJ GHU 0HWKRGHQVFKULWWH LQ
$EKlQJLJNHLW YRQGHQ$QDO\WHLJHQVFKDIWHQGDUJHOHJWZHUGHQ $QKDQJ'7DE'LHVH
.HQQWQLVVH HUP|JOLFKHQ ]XNQIWLJ HLQH HLQIDFKH $QSDVVXQJ GHU HQWZLFNHOWHQ 0HWKRGH DQ
VSH]LHOOH$XIJDEHQVWHOOXQJHQ]%(UIDVVXQJHLQ]HOQHU:LUNVWRIINODVVHQVRZLHHLQHVFKQHOOH
$EVFKlW]XQJGHU(LJQXQJGHUHQWZLFNHOWHQ0HWKRGHIUQHXH3HVWL]LGH

















8P GLH *WH GHU HQWZLFNHOWHQ $QDO\VHPHWKRGH ]X EHOHJHQ ZXUGHQ GLH 5LQJYHUVXFKV
PDWHULDOLHQGHUYHUJDQJHQHQ-DKUH(837$2±XQWHUVXFKW(LHU)HWWJHKDOWa
>@PDJHUHV*HIOJHOIOHLVFK a >@ XQG IHWWKDOWLJH IOVVLJH6DKQH a >@
$XIJUXQG GHV KRKHQ )HWWJHKDOWHV GHU 6DKQH ZXUGH GLH (LQZDDJH UHGX]LHUW XP HLQH
hEHUODVWXQJ GHU *3&6lXOH KLQVLFKWOLFK GHU )HWWNDSD]LWlW ]X YHUPHLGHQ 'LH JHQDXHQ




















'HOWDPHWKULQ   &KORUGDQR[\   %LIHQWKULQ  
'LD]LQRQ   &KORUS\ULIRVHWK\O   %RVFDOLG  
'LHOGULQ   &\KDORWKULQODPEGD   &KORUGDQFLV  
(QGRVXOIDQVXOIDW   &\SHUPHWKULQ   &KORUGDQWUDQV  
(QGULQ   ''7RS   ''(SS  
+&+JDPPD   'HOWDPHWKULQ   'HOWDPHWKULQ  
+&(WUDQV   'LD]LQRQ   'LD]LQRQ  
0HWDIOXPL]RQ   (QGRVXOIDQEHWD   (QGRVXOIDQVXOIDW  
3DUDWKLRQ   (QGRVXOIDQVXOIDW   +&%  
   +&(WUDQV   +&+DOSKD  
   +&+EHWD   +&+EHWD  
   3KRVPHW   +&+JDPPD  
      3DUDWKLRQ  
/&

%L[DIHQ   3URFKORUD]   7KLDFORSULG  
&DUEHQGD]LP   7HEXFRQD]RO     




0DODWKLRQ      7HWUDFRQD]RO  
3HUPHWKULQ        
 8QWHUVXFKXQJYHUVFKLHGHQHU5LQJYHUVXFKVPDWHULDOLHQ

,Q DOOHQ GUHL 5LQJYHUVXFKVPDWHULDOLHQ NRQQWHQ GLH JHIRUGHUWHQ *& DOV DXFK /&JlQJLJHQ
3HVWL]LGH PLW GHU QHXHQ $QDO\VHPHWKRGH LGHQWLIL]LHUW ZHUGHQ 'LH $XVQDKPH ELOGHWHQ GLH
IUHLZLOOLJ]XEHVWLPPHQGHQTXDUWHUQlUHQ$PPRQLXPYHUELQGXQJHQ%$&XQG''$&LQ(LHUQ
GLH PLW GHU QHXHQ 0HWKRGH QLFKW HUIDVVW ZHUGHQ NRQQWHQ 4XDUWHUQlUH $PPRQLXP
YHUELQGXQJHQ VLQG XELTXLWlU XQG JHKHQ VWDUNH :HFKVHOZLUNXQJHQ PLW 2EHUIOlFKHQ HLQ
ZRGXUFK .UHX]NRQWDPLQDWLRQHQ HQWVWHKHQ N|QQHQ $XV GLHVHP *UXQG KDW GDV (8
5HIHUHQ]ODERU EHUHLWV HLQH RIIL]LHOOH(LQ]HOPHWKRGHHQWZLFNHOW GLH$QDO\WHQZHUGHQPLWWHOV
4X(&K(56([WUDNWLRQJHO|VWXQGDQVFKOLHHQGRKQHZHLWHUH5HLQLJXQJVVFKULWWHPLWWHOV/&
0606GLUHNWYHUPHVVHQ>@
%H]JOLFK GHU 4XDQWLIL]LHUXQJ ZXUGHQ IU DOOH LGHQWLIL]LHUWHQ $QDO\WHQ DN]HSWDEOH ]6FRUHV
HU]LHOW VHOEVW LP .RQ]HQWUDWLRQVEHUHLFK XQWHUKDOE GHV 6WDQGDUG5+* ]% JNJ
0DODWKLRQ LQ(LHUQ GHUDQDO\VLHUWHQ3HVWL]LGH HUJDEHQGDUEHUKLQDXV VHKUJXWH ]
6FRUHV]ZLVFKHQXQG'LHDN]HSWDEOHQ*HKDOWHYRQ3URFKORUD]''7RSXQG&KORUGDQ
R[\GLHELVKHUQLFKWYDOLGLHUWZXUGHQEHOHJHQGLHHUIROJUHLFKH(UZHLWHUXQJGHVEHLVSLHOKDIW
DXVJHZlKOWHQ $QDO\WVSHNWUXPV GHU 'LVVHUWDWLRQ 'LH SUREOHPORVH ,GHQWLIL]LHUXQJ XQG
4XDQWLIL]LHUXQJYRQ7KLDFORSULG ORJ32: LQ6DKQHXQG&DUEHQGD]LPORJ32: LQ
(LHUQEHVWlWLJWHQGLH(LJQXQJGHU$QDO\VHPHWKRGHIUSRODUH3HVWL]LGH0DODWKLRQ3HUPHWKULQ
XQG 7HWUDFRQD]RO ZXUGHQ ]XU $EVLFKHUXQJPLWWHOV *&0606 XQG /&0606 JHPHVVHQ
ZREHLDQQlKHUQGJOHLFKH*HKDOWHUHVXOWLHUWHQ=XVlW]OLFK]XU*HKDOWVEHVWLPPXQJZXUGHGLH
:LHGHUKROEDUNHLWGXUFKGUHL$XIDUEHLWXQJHQGHU MHZHLOLJHQ3UREHJHWHVWHW$OOH$QDO\WHQ
ZLHVHQ HLQH DN]HSWDEOH 3Ul]LVLRQ PLW 56' DXI 'LH VHKU JXWHQ 5LQJYHUVXFKV
HUJHEQLVVHGHU*HIOJHOXQG6DKQHSUREHQODVVHQHLQHhEHUWUDJXQJGHUXUVSUQJOLFKIU(LHU






HLQJHVHW]W (V IlOOW DXI GDVV HLQ]HOQH $QDO\WHQ YRQ PHKUHUHQ /DERUDWRULHQ QLFKW
QDFKJHZLHVHQ ZHUGHQ NRQQWHQ XQG ]XGHP WHLOZHLVH IUDJZUGLJH RGHU QLFKW DN]HSWDEOH
*HKDOWHTXDQWLIL]LHUWZXUGHQ4XDUWHUQlUH$PPRQLXPYHUELQGXQJHQGLHZHGHUPLWGHUQHXHQ
0HWKRGH QRFK PLW GHQ HWDEOLHUWHQ 9HUIDKUHQ HUIDVVW ZHUGHQ ZXUGHQ OHGLJOLFK YRQ HLQHP
9LHUWHO GHU WHLOJHQRPPHQHQ /DERUH LP 5DKPHQ HLQHU ]XVlW]OLFKHQ (LQ]HOPHWKRGH
































































VSHNWUXP 'D ]XQHKPHQGPHKU SRODUH 3HVWL]LGH LQ GDV $QDO\WVSHNWUXP GHU 5LQJYHUVXFKH
LQWHJULHUW ZHUGHQ HUZHLVW VLFK GDV HQWZLFNHOWH 9HUIDKUHQ PLW GHP GXUFKJlQJLJ VHKU JXWH
(UJHEQLVVHIUGLH/&JlQJLJHQ$QDO\WHQHU]LHOWZXUGHQDOV]XNXQIWVZHLVHQG
'LHGXUFKJlQJLJDN]HSWDEOHQ]6FRUHVIU*&XQG/&$QDO\WHQEHVWlWLJWHQGLH4XDOLWlWGHV







,QQHUKDOE GHU 5FNVWDQGVDQDO\WLN JLOW GLH 3UREHQDXIDUEHLWXQJ IHWWKDOWLJHU0DWUL]HV DXFK LP
-DKUODXW0ROLQD5XL]HWDOQDFKZLHYRUDOVÄPDLQERWWOHQHFNRIWKHDQDO\WLFDOSURFHVV³
>@'LH8UVDFKHEHJUQGHWVLFKLQGHQlKQOLFKHQ(LJHQVFKDIWHQGHUOLSRSKLOHQ$QDO\WHQGLH
LP6SXUHQEHUHLFKYRUOLHJHQXQGGHU IHWWKDOWLJHQ0DWUL[ GLHTXDQWLWDWLY LQGHXWOLFKK|KHUHQ
0HQJHQYRUNRPPW$XVGLHVHP*UXQGJHOWHQVHLWEHU-DKUHQEHLIHWWKDOWLJHQ0DWUL]HVGLH
YRQ 6SHFKW HW DO EHVFKULHEHQH =LHOVWHOOXQJ ÄEHL YHUWUHWEDUHP =HLW XQG 0DWHULDODXIZDQG
P|JOLFKVW YLHOH:LUNVWRIIH >«@ LQ HLQHP $UEHLWVJDQJ >]X H[WUDKLHUHQ@ XQG GXUFK P|JOLFKVW
YHUOXVWIUHLH 5HLQLJXQJVVFKULWWH YRQ VW|UHQGHQ 3UREHQLQKDOWVVWRIIHQ >DE]XWUHQQHQ@³ >@
:lKUHQGLQGHQHU-DKUHQIDVWDXVVFKOLHOLFKXQSRODUH$QDO\WHQLQWLHULVFKHQ/HEHQVPLWWHOQ
PLWWHOV *& DQDO\VLHUW ZXUGHQ PVVHQ KHXW]XWDJH ]XQHKPHQG SRODUH 3HVWL]LGH LQ GDV




GHU *HVHW]JHEHU EHU GLH 5FNVWDQGVGHILQLWLRQHQ GHU :LUNVWRIIH ODXW GHU 92 (* 1U
YHUPHKUWGLH.RQWUROOHGHU0HWDEROLWHQGHU$XVJDQJVYHUELQGXQJHQGDVLFKGLHVH
LQVEHVRQGHUHLPWLHULVFKHQ2UJDQLVPXVELOGHQN|QQHQ
,Q GHQ IROJHQGHQ $EVFKQLWWHQ ZHUGHQ GLH RIIL]LHOOHQ XQG GLH ]HLWJOHLFK ]XU HLJHQHQ
)RUVFKXQJVDUEHLW SXEOL]LHUWHQ 0HWKRGHQ IU /HEHQVPLWWHO WLHULVFKHQ 8UVSUXQJV QDFK GHQ





QXU VHKU XQHPSILQGOLFK DQJH]HLJW ZHUGHQ³ >@ ]X HUIDVVHQ 'DEHL ZLUG GHU MH QDFK
$XIDUEHLWXQJ HUKDOWHQH (QGH[WUDNWH PLW HLQHP IU GLH /& JHHLJQHWHQ /|VXQJVPLWWHO ]%
0H2+(VVLJVlXUH XPJHO|VW 'LH (UNHQQWQLVVH GHU YRUOLHJHQGHQ )RUVFKXQJVDUEHLW ODVVHQ
MHGRFKYHUPXWHQGDVVGLHVHU6FKULWWLQ%H]XJDXIHLQHYRUKHULJH$XIDUEHLWXQJPLWGHP0RGXO
(.DOWH[WUDNWLRQPLWQ+H[DQ$FHWRQZHOFKHVEHLVSLHOVZHLVHIU(LHUYHUZHQGHWZLUG








$XIDUEHLWXQJ WLHULVFKHU/HEHQVPLWWHO YHUVWlUNW HLQJHVHW]W(V VHL DQJHPHUNW GDVV ODXW GHP
'DWHQSRRO GHU(85HIHUHQ]ODERUDWRULHQELVGDWRNHLQH YDOLGHQ'DWHQ IU WLHULVFKH0DWUL]HV
YRUOLHJHQ>@'LHLQGHU'LVVHUWDWLRQHU]LHOWHQ9DOLGLHUXQJVHUJHEQLVVHLQ(LHUQEHVWlWLJHQ
GDVVGLHPLWGHU4X(&K(560HWKRGHXQWHUVXFKWHQSRODUHQ3HVWL]LGHJURWHLOVGLHJHIRUGHUWHQ
/HLVWXQJVNULWHULHQ HLQKDOWHQ 'LH VFKQHOOH XQG HLQIDFKH 'XUFKIKUEDUNHLW GHU 4X(&K(56
0HWKRGH DQLPLHUWH ODXW /LWHUDWXUDQJDEHQ ]XGHP GD]X PLW GLHVHP$XIDUEHLWXQJVYHUIDKUHQ
DXFKXQSRODUH$QDO\WHQQDFK]XZHLVHQ'LHHLJHQHQ9DOLGLHUXQJVHUJHEQLVVHEHOHJWHQMHGRFK










GHU NODVVLVFKHQ 63( PLW & ]XU (QWIHUQXQJ YRQ YHUEOLHEHQHQ 7ULDF\OJO\FHULGHQ XQG
&KROHVWHULQ LQ .RPELQDWLRQ PLW SRODUHQ (OXWLRQVPLWWHOQ DQELHWHQ ,P +LQEOLFN DXI GLH
4X(&K(560HWKRGHZlUHQIU(L([WUDNWHKLQJHJHQK|KHUH(LQVDW]PHQJHQYRQ36$E]Z
&RGHUGLH9HUZHQGXQJHLQHUNODVVLVFKHQ63(]XU YROOVWlQGLJHQ$EWUHQQXQJYRQ IUHLHQ
)HWWVlXUHQ E]Z &KROHVWHULQ GHQNEDU 'HP GDGXUFK YHUEHVVHUWHQ 5HLQLJXQJVHIIHNW ZUGH
GHQQRFK HLQ HLQJHVFKUlQNWHV:LUNVWRIIVSHNWUXPJHJHQEHUVWHKHQ'DVEHGHXWHW GDVV GLH
RIIL]LHOOHQ 8QWHUVXFKXQJVPHWKRGHQ DXFK QDFK GHQ YRUJHVFKODJHQHQ0RGLIL]LHUXQJHQ QLFKW
RKQH(LQVFKUlQNXQJHQIUHLQEUHLWHV$QDO\WVSHNWUXPJHHLJQHWZlUHQ
$XIJUXQG GHU EHNDQQWHQ DQDO\WLVFKHQ 3UREOHPH ZXUGHQ DXFK LQ GHU /LWHUDWXU SDUDOOHO ]XU



































































































































































YHUVFKLHGHQHQ SK\VLNRFKHPLVFKHQ (LJHQVFKDIWHQ LQ )LVFK PLW DN]HSWDEOHQ :') HUIDVVW








0HKUHUH 9HU|IIHQWOLFKXQJHQ VHW]WHQ GHQ )RNXV ]XGHP DXI GLH 0RGLIL]LHUXQJ GHU G63(
LQQHUKDOEGHU4X(&K(56$XIDUEHLWXQJ]XU9HUEHVVHUXQJGHU)HWWDEWUHQQXQJ6DSR]KQLNRYD
HW DO >@ YHUJOLFKHQ GLH 36$&.RPELQDWLRQ PLW PRGHUQHQ =VHS 0DWHULDOLHQ IU GLH
$XIDUEHLWXQJ YRQ 3HVWL]LGHQ LQ )LVFK'LH$UEHLWVJUXSSHEHOHJWH HLQHJHULQJHUH0DWUL[
EHODVWXQJGXUFKGLH=U2PRGLIL]LHUWHQ.LHVHOJHOHZDVVLHYDPLWGHU$EWUHQQXQJYRQIUHLHQ






0ROLQD5XL] HW DO YHUEHVVHUWHQ GLH ([WUDNWUHLQKHLW YRQ )LVFKSUREHQ ]XU $QDO\VH YRQ
2UJDQRFKORUXQG2UJDQRSKRVSKRU3HVWL]LGHQGXUFKGHQ(LQVDW]HLQHUGXDOHQG63(>@
'DEHL IDQGHQ GLH HUVWH G63(PLW HLQHU .RPELQDWLRQ DXV 36$ HLQHP $PLQPRGLIL]LHUWHQ
.LHVHOJHO XQG HLQHP VWDUNHQ $QLRQHQ$XVWDXVFKHU XQG GLH ]ZHLWH G63( PLW & VWDWW
ZRGXUFK]XQlFKVWIUHLH)HWWVlXUHQXQGDQVFKOLHHQG7ULDF\OJO\FHULGHHQWIHUQWZHUGHQN|QQHQ
$XIGHPlKQOLFKHQ3ULQ]LSEDVLHUWGLH63(IU*&$QDO\WHQGHUHLJHQHQHQWZLFNHOWHQ0HWKRGH
ZREHL MHGRFK GLH NODVVLVFKH 6lXOHQ63( DXIJUXQG GHV K|KHUHQ 5HLQLJXQJVHIIHNWHV
JHJHQEHUGHUG63(JHQXW]WZXUGH
,QQHUKDOE GHU 4X(&K(560HWKRGH ZXUGH ]XGHP GDV $XVIULHUHQPLW GHU DQVFKOLHHQGHQ
$EWUHQQXQJ GHV 3Ul]LSLWDWHV YRP ([WUDNW RSWLPLHUW 'D GLHVHU 6FKULWW KlXILJ EHL 5DXP
WHPSHUDWXU GXUFKJHIKUW ZLUG VWHOOW GDV $XIWDXHQ XQG GDPLW GDV TXDQWLWDWLYH VRZLH
'LVNXVVLRQ 

UHSURGX]LHUEDUH 6HSDULHUHQ GHU DXVJHIDOOHQHQ /LSLGH GDV +DXSWSUREOHP GDU 1RUOL HW DO
SUlVHQWLHUWHQ GDKHU HLQH HLQIDFKH 8PVHW]XQJVP|JOLFKNHLW GHV $XVIULHUHQV ZDV IU
2UJDQRFKORU3HVWL]LGH XQG 3&%V JHSUIW ZXUGH >@ 'DEHL ZLUG GHU ([WUDNW GLUHNW LQ
(LQZHJ6SULW]HQ GLH )ULWWHQ HQWKDOWHQ DXVJHIURUHQ XQG LQ HLQHU VHOEVW JHEDXWHQ .lOWHER[
ILOWULHUW 'LH .RQVWUXNWLRQ EHVWHKW GDEHL DXV HLQHU 3RO\VW\UHQER[ GLH HLQHQ +DOWHU IU
=HQWULIXJHQ5|KUFKHQ HQWKlOW XQG PLW HLQHP .lOWHJHO JHIOOW LVW 'DGXUFK N|QQHQ GLH
WLHIJHIURUHQHQ ([WUDNWH EHL QLHGULJHQ 7HPSHUDWXUHQ UHSURGX]LHUEDU LQ GLH =HQWULIXJHQ
5|KUFKHQ ILOWULHUW ZHUGHQ 'DV $XVIULHUHQ LVW HLQH XQNRPSOL]LHUWH 9DULDQWH XP )HWWH
DE]XWUHQQHQ 'LH HLJHQHQ 6WXGLHQ HUJDEHQ MHGRFK GDVV GDV 3Ul]LSLWLHUHQ QXU LQ SRODUHQ
/|VXQJVPLWWHOQKLQJHJHQQLFKWLQPLWWHOSRODUHQ&+((([WUDNWHQIXQNWLRQLHUW
1HEHQ GHU $QSDVVXQJ GHV PRGHUQHQ 4X(&K(56 9HUIDKUHQV ZXUGHQ LQ GHQ OHW]WHQ YLHU
-DKUHQDXFK0HWKRGHQDXIGHU%DVLVYRQNODVVLVFKHQ([WUDNWLRQVXQG5HLQLJXQJVVFKULWWHQ
YRUJHVWHOOW'D]X]lKOHQHLQHUVHLWVGLH063'>@XQG$6(>@>@XQGDQGHUHUVHLWVGLH
WUDGLWLRQHOOH *3& >@>@>@>@ VRZLH GLH NODVVLVFKH 6lXOHQ63( PLW )ORULVLO >@
.LHVHOJHO>@([WUHOXW>@RGHU&>@>@>@>@8QDEKlQJLJYRQGHU3UREHQ
DXIDUEHLWXQJEH]RJHQVLFKGLHPHLVWHQ6WXGLHQDXIDXVJHZlKOWH:LUNVWRIIVSHNWUHQLQGHQHQ
YRUUDQJLJ 2UJDQRFKORU3HVWL]LGH 2UJDQRSKRVSKDWH XQG 3\UHWKURLGH RGHU HLQ]HOQH 6WRII
NODVVHQ]%7ULD]LQHXQWHUVXFKWZXUGHQZREHLGLH0HVVXQJHQHQWZHGHUPLWWHOV*&RGHU
/&6\VWHPHQGXUFKJHIKUWZXUGHQ






GLH 4X(&K(56 ([WUDNWLRQ PLW ]XVlW]OLFKHU Q+H[DQ=XJDEH LQ .RPELQDWLRQ PLW HLQHU
NODVVLVFKHQ63(PLW&'LH([WUDNWLRQPLWGHPSRODUHQ0H&1XQGGLH]XVlW]OLFKH)OVVLJ
)OVVLJ9HUWHLOXQJPLW Q+H[DQ OlVVW HLQH VHKU JHULQJH )HWWH[WUDNWLRQ HUZDUWHQ 'XUFK GDV
&0DWHULDO ZHUGHQ YHUEOLHEHQH 7ULDF\OJO\FHULGH XQG &KROHVWHULQ DEJHWUHQQW )UHLH
)HWWVlXUHQZHUGHQPLW GLHVHP9HUIDKUHQ GDJHJHQ QLFKW HQWIHUQW =XGHP OlVVW GLH JHULQJH
)HWWH[WUDNWLRQ YHUPXWHQ GDVV XQSRODUH :LUNVWRIIH QLFKW YROOVWlQGLJ HUIDVVW ZHUGHQ 'HP
3UREOHP ZLUNWHQ GLH $XWRUHQ PLW HLQHU 9HUIDKUHQV0DWUL[NDOLEULHUXQJ HQWJHJHQ ZREHL GLH
'RWLHUXQJGHU%ODQNVYRUGHU$XIDUEHLWXQJHUIROJWXP9HUOXVWH]%ZlKUHQGGHU([WUDNWLRQ]X
NRPSHQVLHUHQ'DV9HUIDKUHQHUIRUGHUWMHGRFKHLQHJOHLFKEOHLEHQGKRKH(PSILQGOLFKNHLWGHU




,QVJHVDPW VLQG GLH YHU|IIHQWOLFKWHQ 6WXGLHQ 7DE YRUUDQJLJ DXI GLH $QDO\VH YRQ
2UJDQRFKORU3HVWL]LGHQ3\UHWKURLGHQ2UJDQRSKRVSKDWHQXQG3&%VIRNXVVLHUW(LQ7HLOGHU
6WXGLHQVFKOLHW]XGHPYHUHLQ]HOW&DUEDPDWH6WURELOXULQH7ULD]LQHXQG7ULD]ROHHLQ>@>@
>@ >@ >@ >@.HLQHGHUYHU|IIHQWOLFKWHQ0HWKRGHQEHLQKDOWHWGLH8QWHUVXFKXQJYRQ
3KHQR[\DONDQVlXUHQ 1HRQLFRWLQRLGHQ XQG GHU S+:HUW DEKlQJLJHQ $QDO\WHQ 1LFRWLQ
7RO\OIOXDQLGXQG'LFKORIOXDQLG'LHYRUOLHJHQGH$UEHLWEHUFNVLFKWLJWKLQJHJHQDOOHJHQDQQWHQ
6WRIINODVVHQHLQVFKOLHOLFKGHUEHNDQQWHUPDHQVFKZLHULJ ]XDQDO\VLHUHQGHQVWDUNSRODUHQ
3KHQR[\DONDQVlXUHQ VRZLH GHU GUHL JHQDQQWHQ S+:HUW DEKlQJLJHQ:LUNVWRIIH XQG VWHOOW
IROJOLFKHLQXPIDVVHQGHVUHSUlVHQWDWLYHV8QWHUVXFKXQJVVSHNWUXPGDU
'LH %HXUWHLOXQJ GHU RIIL]LHOOHQ XQG GHU LQ GHU /LWHUDWXU YHU|IIHQWOLFKWHQ 0HWKRGHQ ]XU
%HVWLPPXQJ YRQ 3HVWL]LGHQ LQ /HEHQVPLWWHOQ WLHULVFKHQ 8UVSUXQJV EHOHJW GDVV NHLQH GHU
EHVFKULHEHQHQ0HWKRGHQGDV(UIDVVHQHLQHVEUHLWHQ$QDO\WVSHNWUXPVVRZLHHLQHRSWLPDOH
/LSLGDEWUHQQXQJHUP|JOLFKHQ$XVGLHVHP*UXQGZXUGHZlKUHQGGHU)RUVFKXQJVDUEHLWHLQH
0XOWLPHWKRGH IU GLH %HVWLPPXQJ YRQ UHOHYDQWHQ 3HVWL]LGHQ XQG ,QGLNDWRU3&%V LQ (LHUQ
HQWZLFNHOWGLHGLHJHQDQQWHQ3UREOHPHEHVWP|JOLFKNRPSHQVLHUW$EE





















 3UREHQlTXLYDOHQW JPO, 
 *&0606  /&0606 






,, =XGHP HUP|JOLFKW GLH QHXH $QDO\VHPHWKRGH GLH $EWUHQQXQJ IU (LHU UHOHYDQWHU





63(V YRQ QLHGULJPROHNXODUHQ /LSLGHQ JHUHLQLJW 'DGXUFK UHVXOWLHUW LQ GHP *&([WUDNW LP
*HJHQVDW]]XGHQ')*6XQG4X(&K(56([WUDNWHQGLHQDKH]XYROOVWlQGLJH$EWUHQQXQJ
YRQ IUHLHQ )HWWVlXUHQ &KROHVWHULQ XQG 7ULDF\OJO\FHULGHQ GLH VLFK DQVRQVWHQ LQ )RUP YRQ
,QWHUIHUHQ]HQE]ZGHV&DUU\RYHU(IIHNWHVQHJDWLYDXIGLH4XDQWLIL]LHUXQJPLWWHOV*&0606
DXVZLUNHQ ZUGHQ 'HU HU]LHOWH /&([WUDNW ]HLFKQHW VLFK YHUJOLFKHQPLW GHP4X(&K(56
([WUDNWGXUFKHLQHYHUEHVVHUWH$EWUHQQXQJYRQ&KROHVWHULQXQG&DURWLQRLGHQDXVZRGXUFK
$EODJHUXQJHQ DXI GHU DQDO\WLVFKHQ /&6lXOH YHUKLQGHUW XQG QLFKWUHSURGX]LHUEDUH




DXIJHDUEHLWHW ZHUGHQ 9HUJOLFKHQ PLW GHU RULJLQDOHQ 4X(&K(56 0HWKRGH FD 3UREHQ
PLQ LVWGHU=HLWDXIZDQGPLWGHPQHXHQ9HUIDKUHQK|KHU'HU]HLWOLFKH9RUWHLO UHODWLYLHUW
VLFK DOOHUGLQJV VREDOG GHU 4X(&K(56 ([WUDNW ]XU )HWWDEWUHQQXQJ ]XVlW]OLFK PHKUHUH
6WXQGHQ DXVJHIURUHQ ZLUG )HUQHU NDQQ VLFK GHU 0HVVDXIZDQG LP $QVFKOXVV DQ GLH
4X(&K(56 $XIDUEHLWXQJ MH QDFK :LUNVWRIIVSHNWUXP GXUFK GLH 0HVVXQJ YHUVFKLHGHQHU
$OLTXRWH RKQH 36$ PLW 36$ RKQH $PHLVHQVlXUH PLW 36$ XQG $PHLVHQVlXUH XP GDV
'UHLIDFKH HUK|KHQ 'HU HWZDV HUK|KWH $UEHLWV XQG .RVWHQDXIZDQG GHU QHXHQ 0HWKRGH
JHJHQEHUGHP4X(&K(569HUIDKUHQNRPSHQVLHUWVLFKGXUFKGHQK|KHUHQ5HLQLJXQJVHIIHNW
ZRGXUFKGHU:DUWXQJVDXIZDQGDQGHQ0HVVJHUlWHQJHVHQNWZLUGNRVWVSLHOLJHPHVVEHGLQJWH




JPO HLQH XQNRPSOL]LHUWH %HUHFKQXQJ GHU :LUNVWRIIJHKDOWH LQ %H]XJ DXI GLH (LQZDDJH
*HJHQEHUGHU')*60HWKRGHEHLGHUVLFKIU(LHU]%HLQ3UREHQlTXLYDOHQWYRQJPO
HUJLEWXQGPHKUHUH(OXDWHEHUFNVLFKWLJWZHUGHQPVVHQEHGHXWHWGLHVHLQHVFKQHOOHUHXQG
ZHQLJHU IHKOHUDQIlOOLJH4XDQWLIL]LHUXQJ ,QVEHVRQGHUH LQ5LQJYHUVXFKHQ LQ GHQHQPHKUHUH
:LUNVWRIIH LQ XQWHUVFKLHGOLFKHQ .RQ]HQWUDWLRQVEHUHLFKHQ EHVWLPPW ZHUGHQ PVVHQ
YHUHLQIDFKWVLFKGDPLWGLH%HUHFKQXQJGHU.DOLEULHUXQJHQZRGXUFK=HLWHLQJHVSDUWZLUG
9:HLWHUKLQ EDXW GLH YRUJHVWHOOWH 0HWKRGH DXI YDOLGHQ 'DWHQ HQWVSUHFKHQG GHV 6$17(
'RNXPHQWHV >@ XQG GHU 'HXWVFKHQ $NNUHGLWLHUXQJVVWHOOH >@ DXI XQG HUIOOW GDPLW HLQ
ZLFKWLJHV.ULWHULXPIUDPWOLFKH$QDO\VHPHWKRGHQODXW$UWLNHOGHU92(*1U




HUP|JOLFKW HLQHQ VFKQHOOHQ hEHUEOLFN EHU P|JOLFKH 9HUOXVWH ZlKUHQG GHU 3UREHQ
DXIDUEHLWXQJ 'DGXUFK NRQQWHQ GLH 9DOLGLHUXQJVHUJHEQLVVH GHU *HVDPWPHWKRGH EHVVHU
EHZHUWHW XQG 3UREOHPH VSH]LHOOHQ (LJHQVFKDIWHQ GHU $QDO\WHQ ]XJHRUGQHW ZHUGHQ
%HLVSLHOVZHLVH ZXUGH GDV 9HUKDOWHQ /&JlQJLJHU 3HVWL]LGH ZlKUHQG GHU *3& EHWUDFKWHW
ZREHL OHGLJOLFK VHKU SRODUH3HVWL]LGH:LHGHUILQGXQJVYHUOXVWH DXIZLHVHQ'LH XPIDVVHQGHQ
(UNHQQWQLVVH GHV 9HUKDOWHQV GHU $QDO\WHQ EHL GHQ HLQ]HOQHQ 0HWKRGHQVFKULWWHQ 7DE








$PLQRS\UDOLG QG   /&  %HQ|WLJWSRODUHV([WUDNWLRQVPLWWHO
&ORS\UDOLG QG   /&  %HQ|WLJWSRODUHV([WUDNWLRQVPLWWHO
0&3$ QG   /&  %HQ|WLJWSRODUHV([WUDNWLRQVPLWWHO
4XLQPHUDF QG   /&  %HQ|WLJWSRODUHV([WUDNWLRQVPLWWHO
7RSUDPH]RQ    /&  %HQ|WLJWSRODUHV([WUDNWLRQVPLWWHO
'LFDPED    /&  1HJDWLYH$XVZLUNXQJGHU(L0DWUL[
7RO\OIOXDQLG    *&  1HJDWLYH$XVZLUNXQJGHU(L0DWUL[
'LFKORIOXDQLG    *&  1HJDWLYH$XVZLUNXQJGHU(L0DWUL[




3&%V =XVlW]OLFK NDQQ GDV QHXH $QDO\VHYHUIDKUHQ IU IQI :LUNVWRIIH ]XP TXDOLWDWLYHQ





(LQ]HOVFKULWWH EHOHJHQ GDVV GLHVH 3HVWL]LGH PLW &+(( QLFKW H[WUDKLHUW ZHUGHQ ZHVKDOE
SRODUHUH ([WUDNWLRQVPLWWHO QRWZHQGLJ ZlUHQ 'LH :LUNVWRIIH 'LFDPED 7RO\OIOXDQLG XQG
'LFKORIOXDQLG HUJDEHQ EHL GHU 8QWHUVXFKXQJ GHU (LQ]HOVFKULWWH IDVW GXUFKJlQJLJ VHKU JXWH
:')NRQQWHQMHGRFKEHLGHU9DOLGLHUXQJGHU(LHUQLFKWZLHGHUJHIXQGHQZHUGHQ'LHVN|QQWH
DXIGHQQDWUOLFKHQOHLFKWEDVLVFKHQS+:HUWGHU(LHU]XUFNJHIKUWZHUGHQZHVKDOEVLFKGLH
GUHL DONDOLHPSILQGOLFKHQ 3HVWL]LGH ZlKUHQG GHU VWQGLJHQ 'RWLHU]HLW ]HUVHW]WHQ $XV
GHPVHOEHQ*UXQGVLQG5FNVWlQGHYRQ'LFDPED7RO\OIOXDQLGXQG'LFKORIOXDQLGLQ(LHUQNDXP
]XHUZDUWHQ'DV1LFKWHUIDVVHQYRQ1LFRWLQNRQQWHGXUFKGLH8QWHUVXFKXQJGHU(LQ]HOVFKULWWH
DXI GLH 63( ]XUFNJHIKUW ZHUGHQ /DXW /LWHUDWXUDQJDEHQ EHQ|WLJW 1LFRWLQ HLQ EDVLVFKHV
'LVNXVVLRQ 





QHXQ $QDO\WHQ IROJOLFK VFKZLHULJ LQ 0XOWLPHWKRGHQ ]X HUIDVVHQ VLQG HPSILHKOW GDV (8
5HIHUHQ]ODERU IU GLHVH:LUNVWRIIH YRUZLHJHQG(LQ]HOPHWKRGHQ HLQVFKOLHOLFK GHU1XW]XQJ
YRQ,VRWRSHQPDUNLHUWHQ6WDQGDUGV>@
9,, ,QVJHVDPW HUIOOWH GDV YRUJHVWHOOWH $QDO\VHYHUIDKUHQ GLH /HLVWXQJVNULWHULHQ HLQHU
TXDQWLWDWLYHQ0HWKRGHIU*&XQG/&JlQJLJH3HVWL]LGHXQG,QGLNDWRU3&%V'DPLWKHEW
VLFK GLH QHXH $QDO\VHPHWKRGH YRQ GHQ HWDEOLHUWHQ 9HUIDKUHQ DE GD PLW HLQHU HLQ]LJHQ
0HWKRGH]XYHUOlVVLJ*&ZLHDXFK/&:LUNVWRIIHVLFKHUHUIDVVWZHUGHQN|QQHQ,Q%H]XJDXI
GLH9DOLGLHUXQJVHUJHEQLVVHGHU*&JlQJLJHQ:LUNVWRIIHNDQQGDVHQWZLFNHOWH9HUIDKUHQGLH
')*6 0HWKRGH YROOVWlQGLJ HUVHW]HQ 3\UHWKURLGH N|QQHQ PLW GHU QHXHQ 0HWKRGH
DXIJUXQG GHU EHZXVVW IUKHU EHJLQQHQGHQ*3&6DPPHOSKDVH VRJDU QRFK EHVVHU HUIDVVW
ZHUGHQ+LQVLFKWOLFKGHU9DOLGLHUXQJVHUJHEQLVVHGHU/&$QDO\WHQ LVW GLHQHXH0HWKRGHPLW
NOHLQHQ(LQVFKUlQNXQJHQ4XLQPHUDF7RSUDPH]RQJOHLFKZHUWLJJHJHQEHUGHU4X(&K(56
0HWKRGH 'LHVH %HZHUWXQJ ZXUGH GXUFK GLH HU]LHOWHQ GXUFKJlQJLJ DN]HSWDEOHQ ]6FRUHV
LQQHUKDOE GHU 5LQJYHUVXFKH EHVWlWLJW )ROJOLFK N|QQHQ PLW GHU HQWZLFNHOWHQ 0HWKRGH GLH
:LUNVWRIIVSHNWUHQGHUXQWHUVFKLHGOLFKDXVJHULFKWHWHQHWDEOLHUWHQ9HUIDKUHQHUIDVVWZHUGHQ
=XVDPPHQIDVVHQG EHVWlWLJHQ GDV EUHLWH $QDO\WVSHNWUXP GLH JXWH 0DWUL[DEWUHQQXQJ GLH
DN]HSWDEOHQ9DOLGLHUXQJVHUJHEQLVVHXQGGLH9HUJOHLFKEDUNHLWGHU(UJHEQLVVHPLWGHQHQGHU
HWDEOLHUWHQ0HWKRGHQGLH3UD[LVWDXJOLFKNHLW GHUHQWZLFNHOWHQ0XOWLPHWKRGH IU GLH DPWOLFKH
.RQWUROOHYRQ5+*V LQ(LHUQ(UVWHHUIROJUHLFKH8QWHUVXFKXQJHQYRQ*HIOJHOXQG6DKQH





'LH (QWZLFNOXQJ HLQHU 0XOWLPHWKRGH IU NRPSOH[H 0DWUL]HV VWHOOW VWHWV HLQHQ .RPSURPLVV
EH]JOLFKGHU(UIDVVXQJGHU$QDO\WHQGHU$EWUHQQXQJGHU0DWUL[XQGGHU'XUFKIKUEDUNHLW
GDU ,Q GHU YRUJHVWHOOWHQ 0HWKRGH ZXUGH YHUVXFKW HLQ EUHLWHV $QDO\WVSHNWUXP P|JOLFKVW









GHQNEDU GDV EHUHLWV GXUFK 5DVFKH HW DO HUIROJUHLFK IU 7URFNHQIUFKWH XQG IHWWUHLFKH
&HUHDOLHQJHWHVWHWZXUGH>@'DVVRJHQDQQWH8OWUD7XUUD[7XEH'ULYH6\VWHPZLUGGHU]HLW
YRQ6WXUPHWDOIUGLH([WUDNWLRQYHUVFKLHGHQHUWLHULVFKHU0DWUL]HVPLW&+((JHSUIW(UVWH
(UJHEQLVVH EHOHJHQ HLQH PLW GHU 063' YHUJOHLFKEDUH ([WUDNWLRQVHIIL]LHQ] XQG HLQH KRKH
)OH[LELOLWlW GXUFK GLH HLQIDFKH $QSDVVXQJ GHU ([WUDNWLRQVSDUDPHWHU DQ GLH 0DWUL[ XQG GLH
$QDO\WHQ 6R NRQQWHQ GXUFK GLH JH]LHOWH (LQVWHOOXQJ GHV S+:HUWHV ]XVlW]OLFK:LUNVWRIIH
H[WUDKLHUWZHUGHQGLHPLWGHUYRUJHVWHOOWHQ063'ELVKHUQLFKWGHWHNWLHUWZHUGHQNRQQWHQ>@
,Q GHU3HVWL]LGDQDO\WLNZLUG ]XQHKPHQGGLH8QWHUVXFKXQJ YRQ0HWDEROLWHQ GLVNXWLHUW >@
$XIJUXQG GHV 0HWDEROLVPXV LP WLHULVFKHQ 2UJDQLVPXV ]XU 8PZDQGOXQJ GHU $XVJDQJV
YHUELQGXQJHQ ]X SRODUHUHQ EHVVHU DXVVFKHLGEDUHQ 0HWDEROLWHQ OLHJW GLH .RQWUROOH GHU
9HUELQGXQJHQ LQVEHVRQGHUH LQ /HEHQVPLWWHOQ WLHULVFKHU +HUNXQIW QDKHhEHUWUDJHQ DXI GLH
3UREHQDXIDUEHLWXQJ EHGHXWHW GLH (UIDVVXQJ YRQ 0HWDEROLWHQ GDVV ]% .RQMXJDWH GXUFK
YHUVFKLHGHQH +\GURO\VHVFKULWWH YRU GHU 'HWHNWLRQ JHVSDOWHQ ZHUGHQPVVWHQ 9RU GLHVHP
+LQWHUJUXQGZlUHGLH0RGLIL]LHUXQJGHUYRUJHVWHOOWHQ0HWKRGHGHQNEDUHLQVFKOLHOLFKHLQHU
VDXUHQEDVLVFKHQRGHUHQ]\PDWLVFKHQ+\GURO\VHYRUGHU([WUDNWLRQXQGHLQHU$QSDVVXQJGHU
0HVVPHWKRGH 'LH DXIZlQGLJH ,GHQWLIL]LHUXQJ GHU 0HWDEROLWHQ VRZLH GDV 2SWLPLHUHQ GHU
+\GURO\VHEHGLQJXQJHQIUMHGHQHLQ]HOQHQ:LUNVWRIIN|QQWHDXIEDXHQGDXIGHUYRUJHVWHOOWHQ
0HWKRGH*HJHQVWDQGZHLWHUHU)RUVFKXQJVDUEHLWHQVHLQ
'LH JHQDQQWHQ $QVlW]H ]XU (UZHLWHUXQJ GHU HQWZLFNHOWHQ 0XOWLPHWKRGH VFKPlOHUQ MHGRFK
QLFKWGLHEHVFKULHEHQHQ9RU]JHGLHVHU0HWKRGHJHJHQEHUGHQHWDEOLHUWHQ3UREHQDXIDUEHL
WXQJVYHUIDKUHQ$XVGLHVHP*UXQGVROO GLHQHXH0HWKRGH NQIWLJ LQGHU/8$'UHVGHQ]XU
8QWHUVXFKXQJYRQ3HVWL]LGHQXQG,QGLNDWRU3&%V LQ WLHULVFKHQ0DWUL]HVHLQJHVHW]WZHUGHQ







3HVWL]LGH VLQG QLFKW QXU IU 2EVW XQG *HPVH VRQGHUQ DXFK IU /HEHQVPLWWHO WLHULVFKHU
+HUNXQIWEHGHXWVDP1XW]WLHUHN|QQHQGXUFKGLH1DKUXQJVPLWWHONHWWH8PZHOWHLQIOVVHRGHU
JH]LHOWH+\JLHQHPDQDKPHQPLW3HVWL]LGHQLQ.RQWDNWNRPPHQ=XP6FKXW]GHU9HUEUDXFKHU
ZLUG GDKHU VRZRKO LQ SIODQ]OLFKHQ DOV DXFK LQ WLHULVFKHQ /HEHQVPLWWHOQ GLH (LQKDOWXQJ GHU
JHVHW]OLFK IHVWJHOHJWHQ 5FNVWDQGVK|FKVWJHKDOWH NRQWUROOLHUW 'LHV VHW]W HIIHNWLYH $QDO\VH
PHWKRGHQ YRUDXV 'LH 5FNVWDQGVDQDO\WLN WLHULVFKHU /HEHQVPLWWHO LVW HLQH DQVSUXFKVYROOH
$XIJDEH DXIJUXQG GHU GLH $QDO\VH VW|UHQGHQ /LSLGH VRZLH GHV VLFK VWHWLJ YHUJU|HUQGHQ
:LUNVWRIIVSHNWUXPV+HXW]XWDJHZHUGHQIUGLH3UREHQDXIDUEHLWXQJGLHVHLW-DKUHQXDIU
NRPSOH[H /HEHQVPLWWHO HWDEOLHUWH ')*60HWKRGH XQG ]XQHKPHQG DXFK GLHPRGHUQH





/HEHQVPLWWHO ]X HQWZLFNHOQ PLW GHU , SRODUH VRZLH XQSRODUH $QDO\WHQ VLFKHU HUIDVVW
,,HIIHNWLY VW|UHQGH3UREHQLQKDOWVVWRIIH DEJHWUHQQW ,,, JHVHW]OLFKH9RUJDEHQ HLQJHKDOWHQ
ZHUGHQ N|QQHQ XQG GLH ]XGHP ,9 LQ GHU 5RXWLQHDQDO\WLN DPWOLFKHU 8QWHUVXFKXQJV
HLQULFKWXQJHQDQJHZDQGWZHUGHQNDQQ:lKUHQGGHU0HWKRGHQHQWZLFNOXQJZXUGHQVWHWVGLH
:LHGHUILQGXQJHQ YRQ  :LUNVWRIIHQ GHU 5HLQLJXQJVHIIHNW XQG GLH 5RXWLQHWDXJOLFKNHLW
JHSUIW'LHHQWZLFNHOWH0XOWLPHWKRGHEDXWDXIIROJHQGHQ7HLOHUJHEQLVVHQDXI
¾=XU(UIDVVXQJYRQ*&XQG/&$QDO\WHQZXUGH MHZHLOVHLQH0HVVPHWKRGHPLWWHOV


















$EWUHQQXQJ GHU /LSLGH RSWLPDOH :LHGHUILQGXQJVUDWHQ IU HLQHQ *URWHLO GHU $QDO\WHQ
HLQVFKOLHOLFKGHU3\UHWKURLGHXQG]XGHPHLQHLJH(LQVSDUXQJYRQ/|VXQJVPLWWHOQLP
9HUJOHLFK ]XU NODVVLVFKHQ *3& (V ZXUGH XD XPIDVVHQG GDV 9HUKDOWHQ /&JlQJLJHU
3HVWL]LGHDQGHU*3&XQWHUVXFKWZREHLQXUVHKUSRODUH:LUNVWRIIHZLH]%&22+KDOWLJH
$QDO\WHQKRKH:LHGHUILQGXQJVYHUOXVWHHUJDEHQ
¾(LQ 9HUJOHLFK YRQ NRQYHQWLRQHOOHQ XQG PRGHUQHQ 63(0DWHULDOLHQ EHOHJWH VHKU JXWH
5HLQLJXQJVHIIHNWHGHUYHUVFKLHGHQHQ=U2EHVFKLFKWHWHQ.LHVHOJHOHGLHMHGRFKLQ%H]XJ
DXI7ULD]ROHXQG$FHWDWHVLJQLILNDQWVFKOHFKWHUH:LHGHUILQGXQJVUDWHQDOVPLW36$XQG&
PRGLIL]LHUWHP .LHVHOJHO HUJDEHQ )ROJOLFK ZXUGHQ IU GLH 0XOWLPHWKRGH GLH JHQDQQWHQ
NRQYHQWLRQHOOHQ0DWHULDOLHQDXVJHZlKOWGDGLHVHGXUFKK|KHUH(LQVDW]PHQJHQHEHQIDOOV
JXWH5HLQLJXQJVHIIHNWHIUGLHPHLVWHQ/LSLGNODVVHQEHOHJWHQ
'LH HQWZLFNHOWH 0XOWLPHWKRGH IU (LHU HUIOOW GLH $QIRUGHUXQJHQ DQ HLQH PRGHUQH
$QDO\VHPHWKRGHIUWLHULVFKH/HEHQVPLWWHO$EE
     
 0DWUL[6ROLG3KDVH'LVSHUVLRQ  9([WUDNWLRQXQSRODUHUXQGSRODUHU.RPSRQHQWHQ
     
 0RGLIL]LHUWH*3&  9$EWUHQQXQJYRQKRFKPROHNXODUHQ/LSLGHQ
     
 63(IU*&$QDO\WHQ  63(IU/&$QDO\WHQ  9$EWUHQQXQJYRQQLHGULJPROHNXODUHQ/LSLGHQ
 3UREHQlTXLYDOHQW JPO,  
 *&0606  /&0606  9(LJQXQJIUHLQEUHLWHV$QDO\WVSHNWUXP










¾'QQVFKLFKWFKURPDWRJUDSKLVFK ZXUGH GLH HIIHNWLYH (QWIHUQXQJ KRFKPROHNXODUHU /LSLGH







$QDO\WHQ 1LFRWLQ 7RO\OIOXDQLG 'LFKORIOXDQLG GLH DXFK PLW GHQ HWDEOLHUWHQ 9HUIDKUHQ
VFKZLHULJ]XDQDO\VLHUHQVLQGVRGDVVRIIL]LHOOH(LQ]HOPHWKRGHQYRUJHVFKODJHQZHUGHQ































>@ 'HXWVFKH 6WLIWXQJ :HOWEHY|ONHUXQJ:LH YLHOH 0HQVFKHQ ZHUGHQ LQ =XNXQIW DXI GHU (UGH
OHEHQ",QIR:HOWEHY|ONHUXQJ(QWZLFNOXQJXQG3URMHNWLRQHQ
>@ 7DQJ + 3 5HFHQW GHYHORSPHQW LQ DQDO\VLV RI SHUVLVWHQW RUJDQLF SROOXWDQWV XQGHU WKH
6WRFNKROP&RQYHQWLRQ7UHQGV$QDO&KHP
>@ &KRL6.LP66KLQ-<.LP0.LP-+'HYHORSPHQWDQGYHULILFDWLRQ IRUDQDO\VLVRI
























>@ $PWOLFKH 6DPPOXQJ YRQ 8QWHUVXFKXQJVYHUIDKUHQ QDFK   /)*% 0XOWLPHWKRGH ]XU
%HVWLPPXQJ YRQ3IODQ]HQVFKXW]PLWWHOUFNVWlQGHQ LQ SIODQ]OLFKHQ /HEHQVPLWWHOQPLWWHOV*&




























































>@ :DORUF]\N6'HYHORSPHQWRIDPXOWLUHVLGXHPHWKRG IRU WKH GHWHUPLQDWLRQ RI SHVWLFLGHV LQ
FHUHDOV DQG GU\ DQLPDO IHHG XVLQJ JDV FKURPDWRJUDSK\ ± WDQGHP TXDGUXSROH PDVV
VSHFWURPHWU\ ,, ,PSURYHPHQWDQGH[WHQVLRQ WRQHZDQDO\WHV-&KURPDWRJU$

>@ 'L0XFFLR$3HORVL3&DPRQL,%DUELQL'$'RPPDUFR5*HQHUDOL7$XVLOL$6HOHFWLYH






>@ :LONRZVND $ %L]LXN 0 'HWHUPLQDWLRQ RI SHVWLFLGH UHVLGXHV LQ IRRG PDWULFHV XVLQJ WKH
4X(&K(56PHWKRGRORJ\)RRG&KHP
>@ %RODQRV33)UHQLFK$*9LGDO-/0$SSOLFDWLRQRIJDVFKURPDWRJUDSK\WULSOHTXDGUXSROH
PDVV VSHFWURPHWU\ LQ WKH TXDQWLILFDWLRQFRQILUPDWLRQ RI SHVWLFLGHV DQG SRO\FKORULQDWHG
ELSKHQ\OVLQHJJVDWWUDFHOHYHOV-&KURPDWRJU$




























& 6LJDORY , '|UN ' %DUWK $4XLFN PHWKRG IRU WKH DQDO\VLV RI QXPHURXV KLJKO\ SRODU








>@ %HOLW]+'*URVFK:6FKLHEHUOH 3/HKUEXFK GHU /HEHQVPLWWHOFKHPLH  HG6SULQJHU
9HUODJ%HUOLQ+HLGHOEHUJ






























>@ .LWWODXV66FKLPDQNH -.HPSH*6SHHU .$VVHVVPHQW RI VDPSOH FOHDQXSDQGPDWUL[












>@ &DSULRWWL $ / &DYDOLHUH & *LDQVDQWL 3 *XEELRWWL 5 6DPSHUL 5 /DJDQD $ 5HFHQW
GHYHORSPHQWVLQPDWUL[VROLGSKDVHGLVSHUVLRQH[WUDFWLRQ-&KURPDWRJU$
>@ &DSULRWWL$/&DYDOLHUH&/DJDQD$3LRYHVDQD66DPSHUL55HFHQW WUHQGV LQPDWUL[
VROLGSKDVHGLVSHUVLRQ7UHQGV$QDO&KHP





PXOWLUHVLGXHPHWKRG LQ FRPELQDWLRQ ZLWK JDV DQG OLTXLG FKURPDWRJUDSK\ DQG WDQGHPPDVV
VSHFWURPHWULFGHWHFWLRQ$QDO%LRDQDO&KHP
>@ +HUUPDQQ663RXOVHQ0(&5/IRU&HUHDOVDQG)HHGLQJVWXII1DWLRQDO)RRG ,QVWLWXWH
'DQLVK7HFKQLFDO8QLYHUVLW\([WUDFWLRQHIILFLHQF\RI LQFXUUHGDQGVSLNHG SHVWLFLGH LQZKHDW










>@ .HPSH * 'DWHQEDQN IU 3HVWL]LGH .RQWDPLQDQWHQ XQG 3KDUPD]HXWLVFK ZLUNVDPH
6XEVWDQ]HQ




>@ =ZLU)HUHQF $ %L]LXN 0 6ROLG 3KDVH ([WUDFWLRQ 7HFKQLTXH ± 7UHQGV 2SSRUWXQLWLHV DQG
$SSOLFDWLRQV3ROLVK-RI(QYLURQ6WXG







>@ $QDVWDVVLDGHV 0 (QWZLFNOXQJ VFKQHOOHU 9HUIDKUHQ ]XU 5FNVWDQGVDQDO\WLN YRQ

































9 $Q LPSURYHG GLVSHUVLYH VROLGSKDVH H[WUDFWLRQ FOHDQXS PHWKRG IRU WKH JDV













UHVROXWLRQ 06 GHWHFWLRQ DQG LGHQWLILFDWLRQ XVLQJ ([DFWLYH2UELWUDS - 0DVV 6SHFWURP 

>@ +DQRW9*RVFLQQ\6'HULGGHU0$VLPSOHPXOWLUHVLGXHPHWKRG IRU WKHGHWHUPLQDWLRQRI
SHVWLFLGHV LQ IUXLWVDQGYHJHWDEOHVXVLQJDPHWKDQROLFH[WUDFWLRQDQGXOWUDKLJKSHUIRUPDQFH
OLTXLG FKURPDWRJUDSK\WDQGHPPDVV VSHFWURPHWU\ 2SWLPL]DWLRQ DQG H[WHQVLRQ RI VFRSH -
&KURPDWRJU$
>@ $PWOLFKH 6DPPOXQJ YRQ 8QWHUVXFKXQJVYHUIDKUHQ QDFK   /)*% 0XOWLPHWKRGH ]XU
%HVWLPPXQJ YRQ 3IODQ]HQVFKXW]PLWWHOUFNVWlQGHQ LQ /HEHQVPLWWHOQPLWWHOV /&0606 QDFK
0HWKDQROH[WUDNWLRQXQG$XIUHLQLJXQJDQ'LDWRPHHQHUGH/
>@ $QGHUVVRQ $ 3DOVKHGHQ + 0XOWLUHVLGXH PHWKRG IRU DQDO\VLV RI SHVWLFLGHV LQ IUXLW DQG
YHJHWDEOHVXVLQJHWK\ODFHWDWHH[WUDFWLRQ*3&FOHDQXSDQG*&GHWHUPLQDWLRQ1DWLRQDO)RRG
$GPLQLVWUDWLRQ5DSSRUWQU














>@ 6SHFKW : 7LOONHV 0 0LWWHLOXQJ  0HWKRGH ]XU $XIDUEHLWXQJ YRQ /HEHQVPLWWHOQ XQG
)XWWHUPLWWHOQSIODQ]OLFKHUXQGWLHULVFKHU+HUNXQIWIUGLH0XOWLUFNVWDQGVEHVWLPPXQJOLSRLGXQG
ZDVVHUO|VOLFKHU 3IODQ]HQEHKDQGOXQJVPLWWHO HUZHLWHUWH 7DEHOOHQ GHU &KURPDWRJUDSKLH
%HGLQJXQJHQGHU0LWWHLOXQJ)UHVHQ=$QDO&KHP
>@ ',1 (1  3IODQ]OLFKH /HEHQVPLWWHO ± 0XOWLYHUIDKUHQ ]XU JDVFKURPDWRJUDSKLVFKHQ
%HVWLPPXQJYRQ3HVWL]LGUFNVWlQGHQ
>@ ',1 (1  )HWWUHLFKH /HEHQVPLWWHO  %HVWLPPXQJ YRQ 3HVWL]LGHQ XQG SRO\FKORULHUWHQ
%LSKHQ\OHQ3&%






>@ +HPPHUOLQJ & $XJXVW\QLDN % 0D\H $ 6HLGO * :DUVFKHZVNH * 0XOWLPHWKRGHQ ]XU
3HVWL]LGDQDO\WLN LQ GHU /HEHQVPLWWHONRQWUROOH ± 0|JOLFKNHLWHQ XQG *UHQ]HQ ± 7HLO 
0HWKRGHQYHUJOHLFK'HXW/HEHQVP5XQGVFK
>@ +HPPHUOLQJ & $XJXVW\QLDN % 0D\H $ 6HLGO * :DUVFKHZVNH * 0XOWLPHWKRGHQ ]XU
3HVWL]LGDQDO\WLN LQ GHU /HEHQVPLWWHONRQWUROOH ± 0|JOLFKNHLWHQ XQG *UHQ]HQ ± 7HLO 
0HWKRGHQYHUJOHLFKDQ3UREHQPLWÄJHZDFKVHQHQ5FNVWlQGHQ³'HXW/HEHQVP5XQGVFK





>@ *HQHUDOL 7 3HORVL 3 $PHQGROD * 'RPPDUFR 5 0HWKRG IRU WKH GHWHUPLQDWLRQ RI





>@ $QDVWDVVLDGHV 0 6FKHUEDXP 0 7DVGHOHQ % 6WDMQEDKHU ' 3HVWLFLGH FKHPLVWU\ FURS
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NRQGLWLRQLHUW $QVFKOLHHQG ZLUG  PO GHV 0H&1(OXDWHV DXI GLH 6lXOH JHJHEHQ XQG PLW




aPO HLQJHHQJW 'DV HLQJHHQJWH (OXDW ZLUG TXDQWLWDWLY LQ HLQHQ  PO 0HVVNROEHQ
EHUJHIKUW LQGHPEHUHLWVO(VVLJVlXUHLQ0H&19HUGQQXQJDXV(LVHVVLJXQG









'DV 7URFNQHQ GHV )HVWSKDVHQPDWHULDOV LVW ZlKUHQG GHV JHVDPWHQ 63( 9HUIDKUHQV ]X
YHUPHLGHQ'DV(OXDWZLUG LQ HLQHP PO 7XUER9DS*HIlJHVDPPHOW XQG LP7XUER9DS
6\VWHP EHL  & VFKRQHQG HLQJHHQJW GLH *ODVZDQGXQJ PLQG  [ PLW aPO 0H2+
QDFKJHVSOWXQGHUQHXWDXIaPOHLQJHHQJW'DVHLQJHHQJWH(OXDWZLUGTXDQWLWDWLYLQHLQHQ
PO 0HVVNROEHQ EHUJHIKUW LQ GHP EHUHLWV  O HLQHU  QJO /|VXQJ GHV LQWHUQHQ
,QMHNWLRQVVVWDQGDUGV 7ULV>FKORURFKORUPHWK\OHWK\O@SKRVSKDW XQG 1LFDUED]LQ LQ 0H2+
YRUJHOHJWVLQG'HU0HVVNROEHQZLUGDXIPOPLW0H2+DXIJHIOOW/&([WUDNWHYRQ(L3UREHQ
PVVHQEHL5DXPWHPSHUDWXUEHL8PLQIUPLQ]HQWULIXJLHUWZHUGHQEHYRUGHU([WUDNW
























ZXUGHQ MHZHLOV  O GHV LQWHUQHQ 9HUIDKUHQVVWDQGDUGV F QJO ]XJHJHEHQ ZDV
HLQHU.RQ]HQWUDWLRQYRQSJOLP(QGH[WUDNWHQWVSULFKW7ULSKHQ\OSKRVSKDWZXUGHDXIJUXQG
VHLQHU 'HWHNWLHUEDUNHLW LQ GHU *& XQG /&$QDO\VH DOV LQWHUQHU 9HUIDKUHQVVWDQGDUG








 JNJ JNJ JNJ
.RQ]HQWUDWLRQEH]RJHQDXI















HLQ.DOLEULHUSXQNW KHUJHVWHOOWZXUGH3UR /HYHOZXUGH DPJOHLFKHQ7DJHLQH XQGRWLHUWH(L
$QKDQJ )

3UREH HQWVSUHFKHQG GHU 9RUVFKULIW DXIJHDUEHLWHW $OOHUGLQJV ZXUGHQ GLH HLQJHHQJWHQ63(
(OXDWHIUGLH*&XQGGLH/&$QDO\VHYRUGHP$XIIOOHQDXIPOGRWLHUW)UGLH'RWLHUXQJ
ZXUGHQ  O GHUVHOEHQ 3HVWL]LGPLVFKXQJ YHUZHQGHW PLW GHU GLH (L3UREHQ YRU GHU
$XIDUEHLWXQJGRWLHUWZXUGHQ=XVlW]OLFKZXUGHQOGHVMHZHLOLJHQ,QMHNWLRQVVWDQGDUGVXQG
 O GHV 9HUIDKUHQVVWDQGDUGV MHZHLOV F    QJO ]XJHVHW]W 'LH ([WUDNWH ZXUGHQ




'LH HLQ]HOQHQ /HYHOV ]XU hEHUSUIXQJ GHU /LQHDULWlW ZXUGHQ HLQHUVHLWV IU GHQ *& XQG
DQGHUVHLWVIUGHQ/&([WUDNWKHUJHVWHOOW'D]XZXUGHXQGRWLHUWH(L0DWUL[HQWVSUHFKHQGGHU
9RUVFKULIW DXIJHDUEHLWHW 'LH (QGH[WUDNWH ZXUGHQ MHGRFK YRU GHP $XIIOOHQ PLW GHP
HQWVSUHFKHQGHQ/|VXQJVPLWWHOPLWHLQHUPLW0H&1*&([WUDNWE]ZPLW0H2+/&([WUDNW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GXUFKIKUHQ]XN|QQHQ+HUUQ'U)UHQ]HO JHEKUWPHLQ'DQN]XGHP IUGLH IDFKOLFK VHKU
NRQVWUXNWLYHQ'LVNXVVLRQHQXQGGLHZHUWYROOHQ7LSSV]XPZLVVHQVFKDIWOLFKHQ6FKUHLEHQ%HL




EHL )UDX6FKOHJHO +HUUQ:LHQKROG XQG+HUUQ$QJHUP|FKWH LFKPLFK IU GLH SUREOHPORVH




/LSSROG XQG +HUUQ 'U +DUGHEXVFK YRP (85/$2 )UHLEXUJ IU GLH VWHWV IUHXQGOLFKH
.RRSHUDWLRQXQGGDV%HUHLWVWHOOHQYRQ(LHUQDXVHLQHU)WWHUXQJVVWXGLHPLW/HJHKHQQHQ
1LFKW]XOHW]WJHEKUWPHLQHQ.LQGHUQPHLQHP0DQQPHLQHU0XWWLXQGPHLQHU2PDJURHU














HUIROJWH GXUFK+HUUQ3URI'U.DUO6SHHU3URIHVVXU IU6SH]LHOOH /HEHQVPLWWHOFKHPLH XQG
/HEHQVPLWWHOSURGXNWLRQ7HFKQLVFKH8QLYHUVLWlW'UHVGHQ
:HLWHUKLQ YHUVLFKHUH LFK GDVV ELVKHU NHLQ HUIROJORVHV IUKHUHV 3URPRWLRQVYHUIDKUHQ
VWDWWJHIXQGHQKDW








2UW'DWXP       )DQQ\+LOGPDQQ
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